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on  the  "  Ajiatomy  of  the  I5rain  and  Spinal  Cord,  " 
when  so  many  cxc  t, 
is  that  I  have  been  repeatedly  requested  to  do  so. 
The  work  pretends  to  no  orijjinality,  liberal  use 
having  been  made  <>(  the  v  !l-kno\vn 
text-books,  such  as  n,  Turner.  c, 
Holdcn,  Gowers,  Fcrricr,  Wilks,  and  many  others. 
It  merely  embodies  the  scries  of  Demonstrations 
on  the  Hrain  and  S  :h  it  has  been 

my  pleasant  duty,  for  -i  past,  to  give 

to  the  senior  students  f^f  the  Exiinburgh  School 
of  Medicine,  Minto  Hou.->c.  This  will,  in  a  great 
measure,  account  for  the  s-  i- 
tional  style  adopted.  The  order  followed  will 
be  self-evident  on  inspection  of  the  Table  of 
Contents.  In  lettering  the  plates,  if  the  entire 
name  has  not  been  printed,  the  initial  letters  of 
the  name  have  been  used,  so  that  when  referring 
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(in  the  text)  to  the  various  figures  the  letters 
have  not  been  again  employed — the  initials  of 
the  names  indicating  the  lettering  on  the  plates. 
Many  of  the  figures  have  been  taken,  by  the 
kind  permission  of  Dr  Symington,  from  the 
beautiful  preparations  in  the  Anatomical  Rooms, 
at  Minto  House  ;  others  are  from  the  sources 
indicated  below,  (List  of  Plates,  page  vii.).  To 
Dr  Symington  also  I  am  indebted  for  many 
valuable  suggestions  and  much  help ;  and  to 
my  friend  and  fellow  demonstrator,  Mr  Kent, 
and  to  the  several  students,  who  at  great  incon- 
venience to  themselves,  have  more  than  once 
read  over  the  manuscripts  and  proofs,  I  cannot 
sufficiently  express  my  gratitude.  Any  merit  or 
success  which  the  book  may  have  is  in  a  great 
measure  due  to  them.  Finally  it  only  remains 
for  me  to  thank  Mr  J.  T.  Murray  for  the  time  and 
trouble  he  has  taken  in  the  reproduction  of  the 
plates,  and  the  publishers,  Messrs  Livingstone, 
for  their  uniform  courtesy  and  excellent  execu- 
tion of  the  work. 
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Thk  Cerebrospinal  Nervous  Sv«=tom  is  made 
up  o\  the  Brain  and  Spinal  Cord,  ouifouuucd  by  the 
bony  wail  of  the  Cranium  in  the  one  case,  and  of  the 
spin  il  riml  in  tfv  orh'-r.  rhc^^  ?«-n  r>nrT«;  of  the  great 
cenlrai  nci  vou  m  arc  cununuuu^  MiUi  each  other 
tluoir^'h  the  foramen  m  Ti  cd  in 

three  distinc  t  nv^mtimn'-*:.  rhr  meninges,  which  f'"^^ 
additional  pioiceuvc  .Micaiiu  around  them,  and  hc»p  to 
support  them  in  their  r<        ;ve  ca 

i'hc  Brain  and  Spinnl  fori  nrr  r:i(h  roroposed  of 
kinds  of  ncrsoua  buo^uuiLc,  kuuwii  from  their 
colour  as  the  Grey  and  '  ter  respi        y ; 

l>ut  with  this  (iiO'Tf^nr^*  in  their  anangenr^nf.  namely, 
tiuit  in  the  i.ia.a  j,ic)  nutter  is  situatca  ciiiefly  on 
the  outside,  forming  the  so-called  cortex:  whilst  in  the 
Spinal  Cord  the  white  mre  i<:  CTtrrn-*'   ->r-r»  •»'^ 

urey  matter  forms  luc  cciural  core  or  : 

h 


2 


CHAPTER  I. 

THE   SPINAL  CORD 

AND  ITS 

MEMBRANES. 

DISSECTION.— To  see  the  spinal  cord  and  its  membranes  it 
\vill  be  necessary  to  open  the  vertebral  canal.  To  do  this,  remove 
all  the  muscles  from  the  vertebral  grooves,  and  then  saw  through 
the  laminre  on  each  side  close  to  the  spinous  processes,  being 
careful,  especially  in  the  dorsal  region,  to  direct  the  edge  of  the 
saw  inwards.  Carry  the  incision  downwards  as  far  as  the  lower 
end  of  the  sacral  canal,  and  upwards  as  high  in  the  neck  as  is 
convenient.  Break  through  any  partially  sawn  arches  with  the 
chisel,  cut  through  the  ligaments,  and  remove  the  pieces  of  bones 
thus  detached.  After  having  cleared  away  the  connective  tissue, 
veins,  and  fat  coveinng  its  outer  aspect,  the  tube  of  dura  mater 
will  be  exposed.  One  or  more  of  the  processes  passing  through 
the  intervertebral  foramina  should  be  followed  by  snipping 
through  the  articular  processes  with  the  bone  forceps.  After 
examining  its  outer  surface,  slit  open  the  dural  sheath  by  a  longi- 
tudinal incision  in  its  entire  length. 


Section  I. 
MEMBRANES  OF  THE  SPINAL  CORD. 

(See  Plates  i,  2.) 

These  are  identical  in  many  respects  with  those  of 
the  Brain,  and  are  therefore  similarly  named.  They 
are  the  Dura  Mater,  the  Pia  Mater,  and  the  Arachnoid. 
The  Dura  Mater  is  the  most  external,  the  Pia  Mater 
is  in  close  contact  with  the  cord,  and  the  Arachnoid 
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forms  a  vertical,  tubular  partition  between  the  others, 
dividing  the  space  between  them  into  two,  viz.,  the 
Subdural  and  Subarachnoid.  Thus  we  speak  of  the 
Subdural  space,  meaning  that  between  the  Dura  Mater 
and  the  Arachnoid,  and  of  the  Subarachnoid,  or  that 
between  the  Arachnoid  and  the  Pia  Nfater. 

I.    THE  DURA  MATER. 

I,  •«  >  4.  4.) 

The  Dura  Mater,  the  most  external  and  the 
strongest  covering  of  the  cord,  is  a  firm  fibro-serous 
membrane,  continuous  at  the  foramen  m  '^•  m  iriih 
the  similar  membrane  which  Imcs  the  c:  - 
Enclosed  in  the  spinal  canal,  it  do^  ho.^ov;.  luitn 
an  cnilosteum  to  the  l>ones.  and  li.tit;;.  m  ih  t 
from  the  cranial  dura  mater.    Its  outer  surl^icc  i. 

shining,  pearly  white   !  is  separated  from 

the  walls  of  the  canal  j.  iiiuc  d  loose  areolar 
tissue,  and  a  plexus  of  veins.    S.  is  bands, 

especially  at  its  lower  end,  attacn  ii  cIomtIv  to  the 
posterior  common  ligament  of  the  vertebra.  In 
extent  the  dur.il    "  .  from  the  U  i 

magnum  to  the  second  or  ihinl  piece  of  the  sac  nim. 
and,  as  you  will  see  on  opt 

longer  and  wider  than  its  (  the  cord  ends 

at  the  first  or  second  lur.,  ..r  .         i.     Below  the 
termination  of  the  spinal  marrow  (  medull; 
the  cavity  of  the  dural  sheath  is  -      .  ied  by  bun- 
of  nerve  roots  ~uj»J^  f^uina  (fig.  5,  c.e.)--in  the  m 
ot  which  you  will  be  able  to  pick  out  a  slender,  siivery- 
looking  thread,  the  J$/t4m  itrminaU  or  central  liga- 
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ment  (fig.  5,  f.t.).  Attached  to  the  apex  of  the  conns 
medullaris  this  terminal  filament  runs  down  amongst 
the  nerve  roots  to  the  lower  end  of  the  dural  cavity, 
and  there,  piercing  the  dural  sheath,  receives  an  invest- 
ment from  it,  and  passes,  to  be  attached  along  with 
this  investment,  to  the  back  of  the  sacrum  or  coccyx 
(fig.  5,  ft.).  Thus,  then,  we  see  that  the  dura  mater 
forms  a  very  loose  covering  to  the  cord,  and  we  find, 
moreover,  that  it  has  a  greater  capacity  in  the  neck 
and  back  than  it  has  in  the  loins.  Smooth  and 
glistening  on  its  inner  aspect,  it  presents  a  series  of 
rounded  openings,  arranged  in  pairs,  one  for  each 
spinal  nerve  root.  These  roots,  as  they  pass  out  to  the 
intervertebral  foramina,  carry  with  them  a  prolongation 
of  the  dura  mater  (figs.  2,  3,  4,  d.). 

It  is  important  to  recollect  that,  although  the  cord 
itself  ends  at  the  spot  indicated,  the  dura  mater,  the 
arachnoid,  and  the  cerebrospinal  fluid  extend  as  far 
as  the  second  piece  of  sacrum,  so  that  injuries  inflicted 
upon  the  spine  as  low  down  as  this  latter  point  may 
cause  death  by  inducing  inflammation  of  the  meninges. 

Minute  Structure  of  the  Dura  Mater. — 
Under  the  microscope  the  dura  mater  will  be  seen 
to  consist  of  white  fibrous  and  elastic  tissueis, 'arranged 
in  longitudinal  bands  or  lamellae,  with  flattened, 
branched,  connective  tissue  corpuscles,  clasping  the 
bundles  of  fibrils.  Both  its  inner  and  outer  surfaces 
are  smooth  and  covered  by  endothelial  plates.  Many 
lymphatics  and  blood-vessels,  as  well  as  slender  nerve 
filaments,  derived  from  both  spinal  and  sympathetic 
systems,  are  furnished  to  its  substance. 
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that  it 


II.— THE  PIA  MATER. 

(Fig%  t,  a.  3f  4<  P 

DISSECTION —After  slillir  »  the  ^^Xix  lu^ic:,  i-c 

membrane  you  will  sec  is  tu^  .cjicalc  arachnoi.l.  I'lcrce  it 
with  a  >harp-pointed  blow  pipe  ami  inflv-.  'n-  you  can,  the 
sul)arachnoia  space.     V-  xT.  to  expose  ,  remove  a 

snuiU  piece  of  the  arn.  n  any  part  of  the  conl,  leaving 

it  intact  elsewhere. 

For  convenience  we  shall  t  the  I 

then  the  Ararhnoi<i, 

The  Pia  Maleris  .1 Iv  va- 

membrane,  which  so  < 
cannot  easily  be  stripi>c(i  off.      .  .  f« 

f.)  1K1SSCS  trcmi  it  into  the  anterior  n   fissure  of 

the  cord,  and  it  also  furnishes  sheaths  to  the  roots  of 
the  spinal  nerves  (hgs.  2,  3,  4,  p.).  If  you  rrr...  arc  it 
with  the  pia  mater  of  the  brain,  you  wiU  fine.  ...  it  ii 
thicker,  less  vascular,  and  more  adherent  to  the  sub- 
jacent nervous  tissue.  Some  anatomists  describe  two 
layers  in  the  pia  mater  of  the  cord,  an  inner  and 
an  outer  layer,  differing  in  the  arrangement  of  their 
constituent  elements.  Of  these  the  former  only  is 
represented  in  the  pia  mater  of  the  brain. 

The  outer  surface  of  the  pia  mater  is  corapara- 
tively  rough,  and  presents  along  its  .  a 
thickened  fibrous  band,  the  scxalled  "  >  ** 

(fii;.  1,  I.S.).     This  is  sometimes  d  to  make  out 

Another  well-defined  structure,  the  //,        'um  (i-  vtit- 
ulatum  (fig.  1  and  6,  lig.  dent.),  also  runs  lor.^ 
on  each  side  of  the  cord  in  the  form  of  a  toothed,  white 
band,  having  its  serrated  edge  turned  outwa;  .  This 
ligament  helps  to  support  the  sninal  rtiaTTOw  within  it« 
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dural  sheath.  Internally  it  is  attached  to  the  pia 
mater,  about  midway  between  the  lines  of  origin  of  the 
anterior  and  posterior  nerve  roots,  reaching  upwards 
as  high  as  the  medulla  oblongata,  and  ending  below 
on  the  pointed  extremity  of  the  cord  (conus  medul- 
laris).  Externally,  its  outer  margin  forms  a  series  of 
tooth-like  processes  (fig.  i  and  6,  lig.  dent.),  about 
twenty-one  in  number,  which  are  fixed  to  the  inner 
surface  of  the  dura  mater ;  the  highest  of  these  denticu- 
lations  is  attached  opposite  the  margin  of  the  foramen 
magnum,  and  the  lowest  opposite  the  twelfth  dorsal  or 
first  lumbar  vertebra.  The  ligamentum  denticulatum 
thus  partially  divides  the  subarachnoid  space  into  an 
anterior  and  a  posterior  compartment  (fig.  3,  lig.  dent.). 
Further,  at  the  back  of  the  cord  is  another  process  or 
partition — the  "septum  posticum"  (figs.  2.  3,  s.p.) — 
which  also  crosses  the  subarachnoid  space  and  serves 
to  connect  the  pia  mater  with  the  arachnoid. 

Below  the  end  of  the  cord  the  pia  mater,  though 
still  retaining  its  tubular  form,  becomes  suddenly  re- 
duced in  size,  and  is  prolonged  as  a  mere  fibrous  thread, 
— the  filuvi  terminale  or  central  ligament  (fig.  5,  f.t.). 
In  its  upper  half  this  filum  terminale  encloses  the 
continuation  of  the  central  canal  of  the  spinal  cord, 
surrounded  above  by  a  little  grey  matter ;  but,  opposite 
the  first  or  second  sacral  vertebra  (fig.  5,  f.t.),  it  pierces 
the  dura  mater,  and,  receiving  an  investment  from  it, 
ends  below  by  blending  with  the  periosteum  of  the 
sacrum  or  coccyx  (fig.  5,  f.t.).  Its  silvery  hue  enables 
us  to  distinguish  it  among  the  surrounding  bundle  of 
nerve  roots  (cauda  equina). 
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Lying  between  the  pia  mater  and  the  arachnoid, 
and  connected  with  both,  is  a  quantity  of  dehcate 
connective  tissue  in  the  form  of  a  spongy  network, 
the  subarachnoid  trabeculae  (figs.  2.  3.  s.t.),  the  inter- 
stices of  which  are  lined  by  endothelial  pbtes.  It  is 
in  the  lacuna:  or  areola;,  thus  formetl,  that  the  greater 
part  of  the  cerebrospinal  fluid  is  contained. 

MiNUTK  Structure  op  the  Pia  M.vii.^v.— 
The  basis  of  the  pia  mater  is  ^  white  fibrous 

connective  tissue,  arranged  in  mi        ng  bt: 
As  before  mentioned,  two  layers  have  been  dcs 
in  the  pia  mater  of  the  cord,  but  the  difl  in 
their  structure  is  very  slight.     Both  its  arc 
covered  by  ei  It  possesses  a 

network  of  Ivni  od-vcsscls;  and  lU 

nervous   supply  is  :n   the  syropathi.' 

system. 

ill.— THE  ARACHNOID. 

The  Arachnoid*  is  an  ;  .  fine  and  d 

membrane.     It  is  non-va  d  thus 

materially  from  the  other  two.    Its  lent  is  by 

no  means  easy  to  und  d.  the  <  ^ 
increased  by  the  fact  that         -  nt  dt  s  of  it 

are  given  in  the  various  text-books. 

Forming  a  cylindrical  partition  between  the  dura 
mater  and  the  pia  mater,  the  arachnoid  divides  the 

*  The  de<scnption  of  the  ArachnoW  mcmhrane  fS'<rm  m  ihe  text  is  the  tmt 

indemand  the  pncvic  arrangcncnc. 

('  ^ 

merely  one  of  the  layer*  ot  the  pia  mater. 


8  Membranes  of  the  Spinal  Cord. 


space  between  them  into  two  — the  Subdural  and 
Subarachnoid,  previously  referred  to.    The  Subdural 
space  is  very  narrow,  for  the  outer  surface  of  the 
Arachnoid  is  in  more  or  less  close  contact  with 
the  dura  mater.     The  Subarachnoid  space  is  much 
larger ;  is  crossed  by  the  subarachnoid  trabecular ;  and 
contains  the  chief  part  of  the  cerebrospinal  fluid. 
Moreover,  the  Arachnoid  forms  tubular  prolongations 
around  the  processes  of  the  ligamentum  denticulatum 
(fig.  3,  lig.  dent.),  and  similar  coverings  are  furnished 
to  the  roots  of  the  spinal  nerves.    These  sheaths 
enclose  the  nerves  as  they  pass  outwards  to  the  dura 
mater,  but,  when  the  nerve  roots  pierce  that  membrane, 
the  epithelium  of  the  outer  surface  of  the  arachnoid 
becomes  continuous  with  the  epithelium  lining  the 
inner  surface  of  the  dura  mater  (fig.  2  and  4,  ep.), 
whilst  the  rest  of  the  arachnoidal  sheath  blends  with 
the  perineurium  of  the  nerves  (fig.  2  and  4,  a.).  Thus 
we  see  that  each  spinal  nerve  receives  a  covering 
from  all  three  membranes  of  the  cord  (figs.  2,  3,  4,  n.). 
It  is  stated,  too,  that  the  Subdural  and  Subarachnoid 
spaces,  though  they  do  not  directly  communicate  with 
one  another,  are  still  both  continuous  with  the  lym- 
phatic plexus  which  surrounds  the  spinal  nerves.  It 
may  perhaps  be  well  to  mention  that  the  Subdural 
space  was  formerly  spoken  of  as  "  the  cavity  of  the 
arachnoid" — the  arachnoid  membrane  itself  being  then 
looked  upon  as  a  serous  membrane,  enclosing  a  serous 
cavity,  and  the  epithelial  lining  of  the  dura  mater  as 
one  of  its  layers. 

Minute  Structure  of  the  Arachnoid.  —  The 
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Arachnoid  consists  of  bundles  of  white  fibrous  tissue, 
interlacing  with  one  another  and  arranged  for  the  most 
part  longitudinally.  Both  its  surfaces  are  covered  by 
endothelial  cells.  The  sources  from  which  it  dcnvcs 
its  nerves  are  still  very  doubtful ;  most  probabU-  thrv 
are  of  sympathetic  origin. 

THE   CEREBROSPINAL  FLUID, 
l  iic  Ckrkbrospin.m.  Fi.uii),  about  2   fl.  oz.  in 
•  liKintity,  is  a  clear-lookir  '  -!kalinc,  albuminous  It  iuid, 
which  occupies  the  inu    .  cs  of  the  subar..  d 
trabecule.     By  its  means,  prol  ^^^.  an  equality  of 

pressure  is  maintained  upon  the  '<■:  and  cord, hence 

wc  find  that  any  sudden  disturbance  of  the  fluid,  such 
as  would  be  caused  by  pressure  on  a  bifida,  at 

(  111  lives  rise  to  serious  cerebral  sympLoUi.*  <'vC-,  ^o** 
( it  conscious: 

Section  il. 

THK      iMNAL  CORD. 

The  Spinal  Cord  is  the  elongated  cylindrical 
mass  of  nervous  substance  contained  in  the  vertebral 
canal.  Invested  by  three  meninges,  it  ^^cin 
to  thirty-one  pairs  of  spinal  nerves  ;  is  •  ..)  u.  ^  .ucfi 
by  anterior  and  jxjsterior  median  h.>>v.ic-">  into  two 
lateral  segments;  and  is  composed  of  two  kinds  of 
nervous  substance — an  outer  cortical  part,  consisting 
principally  of  white  or  medullated  ner\'e  *  .  and 
an  inner  grey  core  or  pith,  c  chiefly  oi  nerve 

cells  and  nerve  cell  processes.  Vou  have  already 
seen  that  the  spinal  marrow  is  much  smaller  than  the 
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capacity  of  its  bony  case,  so  much  so,  that,  in  the  adult, 
it  occupies  only  about  two-thirds  of  the  length  of  the 
spinal  canal.  About  eighteen  inches  long,  the  spinal 
cord  reaches  from  the  foramen  magnum  to  the  lower 
border  of  the  first  or  second  lumbar  vertebra.  Above, 
it  is  continuous  with  the  medulla  oblongata ;  below, 
it  ends  in  a  pointed  extremity,  the  conus  medullaris, 
from  the  apex  of  which  the  filum  terminale  is  prolonged 
downwards.  According  to  the  regions  of  the  spine  in 
which  they  are  situated,  different  portions  of  the  cord 
have  received  special  names ;  thus  we  speak  of  the 
cervical,  dorsal,  and  lumbar  portions.  The  spinal  cord 
moreover  presents  two  swellings  or  enlargements — an 
upper  one,  the  cervical  enlargement,  extending  from 
the  third  cervical  to  the  first  dorsal  vertebra,  and  a 
lower  or  lumbar  enlargement,  which,  beginning  at 
the  tenth  dorsal  vertebra,  is  largest  opposite  the 
twelfth,  and  then  gradually  tapers  away  to  the  pointed 
extremity  of  the  cord.  The  connection  between  the 
increase  of  nervous  substance  in  these  two  parts  of 
the  cord  and  the  origin  of  the  large  nerves  given  off 
to  the  upper  and  lower  limbs  respectively  is  suffi- 
ciently obvious. 

I.  Fissures  of  the  Cord. — On  both  anterior 
and  posterior  aspects  of  the  spinal  cord  there  is  seen 
a  median  longitudinal  cleft  or  depression,  which  pene- 
trates some  distance  into  the  nervous  substance,  and 
partially  divides  it  into  two  lateral  halves.  These 
clefts  are  called  the  Anterior  and  the  Posterior  Median, 
Fissures.  The  Anterior  median  fissure  is  the  wider 
of  the  two,  though  in  depth  it  extends  through  only 
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)ne-third  of  the  thickness  of  the  cord.  It  contains  a 
listinct  fold  of  the  pia  mater,  which  conveys  blood- 
vessels into  the  interior  of  the  spinal  marrow  (fig.  3,  f., 
and  fig.  19).  At  the  bottom  of  this  fissure  lies  a 
transverse  band  of  nerve  fibres,  the  anttrior  or  wkiU 
part  of  the  commissure  (fig.  8,  a.c.),  whirh  connects  the 
two  lateral  halves  of  the  cord.  The  i  .  rior  median 
FISSURE  is  rather  a  septum  than  an  actual  fissure,  for  it 
does  not  contain  a  fold  of  the  pia  mater,  but  is  filled 
up  by  connective  tissue  (neuroglia)  and  blood-vessds. 
The  posterior  or  grey  part  of  the  commissure  lies  at  the 
bottom  of  this  septum  (fig.  8,  p.c). 

In  addition  to  these  median  fissures,  we  have  yet 
to  describe,  on  ca<  h  side,  two  lateral  longitudinal 
depressions,  the  j         ns  of  which  arc  I  by 

the  lines  of  origin  oi  iiic  a  posterior  nerve 

roots.     They  are  called  M.  and 

iH)srKRoiw\TF.RAi.  groovcs.  antl  they  n  sur- 
face of  each  half  of  the  cord  into  three  columns. — 
an  anterior,  a  .  and  a  po  >r 

€olumn  lies  between  the  a;  )  fissure  and 

the  anterior  nerve  roots;  the  iaterat  column  h<»tween 
the  nerve  roots;  and  the  /  nn  bi        .  the 

l)Osterior  nerve  roots  and  the  \       .  .or  mctiun  fi«v«5tirc» 
7). 

In  the  cervical  region,  close  to  the  posterior  median 

*  Some  aulhorn  HivtH^  th^  o>rr1  thu<  — r.  Pr-*xmot  ■■■-iim  •   

jHtstcnor  -  . 
sec  men  t-  » 
q  '  "*«  postencr  ;,<rve  roots.. 

ar>;  ^  groove  along  wUch  the 

antenor  median  ^  i***^ 
ecu  inc  anieru  r  .»ik.  ;  ;ier\e  roota^ 
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fissure,  an  additional  slightly  marked  cleft  can  be 
made  out,  which,  together  with  other  minor  septa, 
breaks  up  the  cord  into  many  tracts  or  columns  which 
will  be  described  hereafter. 

2.  Spinal  Nerves.— Along  the  sides  of  the  spinal 
cord  arise  the  thirty-one  pairs  of  spinal  nerves,  each 
taking  origin  by  two  roots— anterior  and  posterior, 
springing  from  the  antero-lateral  and  postero-lateral 
grooves  respectively.  They  are  enclosed  in  sheaths 
similar  to  those  of  the  cord  itself,  and  pierce 
the  dura  mater  by  two  separate  openmgs,  one  for 
each  root  (fig.  i,  a.  and  p.).  These  nerves,  with  the 
exception  of  the  first  or  highest,  are  not  attached  to  the 
cord  opposite  the  vertebra  below  which  they  leave  the 
vertebral  canal,  but  at  a  higher  level.  This  difference 
between  the  points  of  origin  and  exit  (a  matter  of 
considerable  clinical  importance),  though  slight  in  the 
cervical  region,  increases  as  we  descend  the  cord, 
until  at  its  lower  end  the  nerve  roots  form  an  almost 
vertical  bundle,  known  as  the  caiida  equincf. 

3.  Spinal  Vessels. — The  arteries  on  the  surface 
of  the  spinal  cord  are  the  Anterior  and  Posterior 
Spinal.  The  Anterior  spinal  artery,  formed  above 
by  the  union  of  two  branches,  arising  one  from  each 
vertebral  artery,  runs  along  the  front  of  the  cord 
underneath  the  linea  splendens,  and  is  reinforced,  as 
it  passes  downwards,  by  a  series  of  anastomotic 
branches  from  arteries  in  the  neck  and  back.  It 
gives  off  branches  to  the  roots  of  the  spinal  nerves, 
to  the  anterior  median  fissure,  to  the  pia  mater,  and, 
ends  below  upon  the  filum  terminale.   The  Posterior 


The  Grey  Matter. 


13 


SPINAL  ARTKKiF>^  are  two  in  number,  running  down- 
wards, one  on  each  side,  behind  the  hne  of  origin 
of  the  posterior  ner\e  roots.  They  are  <:  I 
from  the  same  source  as  the  Anterior,  and  arc 
joined  by  small  branches  which  enter  the  intenertc- 
bral  foramina  along  the  roots  of  the  spinal  nerves. 
They  anastomose  freely  and  send  oflEsets  into  the 
I'osterior  median  fissure. 

4.  Grey  and  White  Matter  of  the  Spinal 
Cord.-  -A  transverse  section  of  the  spinal  corcJ,  such 
as  that  represented  in  figs.  9^  9,  will  show  you 
distinctly  its  sub<iivision  into  tw«  '  "'Tail  halves, 
and  will  demonstrate  clearly  the  cxiiicnre  of  •' 
central  grey  core,  of  the  while  1  of  the 

twofold  commissural  band  of  while 
and  grey  matter  (po««- 
I.i'i't  i'  -  •  nicnls. 

( 1  )  I  he  Grey  Matter  re  of  the 

cord,  and  is  C(  surr  the  white 

substance.      Ii  tonus  n  dnul>le  CC' 
through  the  entire  1  of  the  rord  and  is  i 

.K TOSS  the  middle  hne  by  a  \  bind-  the 

posterior  commissure.  In  tm  there- 
fore, it  presents  more  or  less  the  appearance  of  the 
capital  letter  H.  for  it  is  arranged  in  two  irregularly 
crescentic  masses,— one  in  each  lateral  half  of  the 
section.  These  two  grey  crescents  are  united  across 
the  middle  line  by  a  transverse  band  of  grey 
matter— the  cross-bar  of  the  H— which  represents  the 
grey  or  posterior  part  of  the  commissure  previously 
mentioned.   Each  grey  crescent  is  semilunar  in  shape, 
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having  its  horns  or  corniia  pointing,  the  one  forwards 
and  outwards,  the  other  backwards  and  outwards; 
hence  they  are  known  as  the  anterior  and  the 
POSTERIOR  CORNUA.  The  couvexity  of  each  grey  mass 
looks  inwards  towards  the  middle  Une,  whereas  the 
corresponding  concavity  is  directed  outwards. 

I.  Cornua. — The  anterior  horn  of  each  crescent, 
irregular  in  outline,  is,  for  the  most  part,  shorter  and 
thicker  than  the  posterior,  and  arches  outwards  to- 
wards the  place  of  origin  of  the  anterior  nerve  roots. 
It  does  not,  however,  quite  reach  the  surface  of  the 
cord,  some  white  matter  being  interposed. 

The  POSTERIOR  horn,  on  the  other  hand,  is  longer, 
more  slender  and  pointed  than  the  anterior,  and  almost 
reaches  the  surface  of  the  cord  at  the  fissure  alons 
which  the  posterior  nerve  roots  take  their  superficial 
origin.  Here  it  tapers  to  a  point,  called  the  apex 
cornu  posterioris,  which  contains  a  stratum  of  rather 
clear-looking  connective  tissue,  known  from  its  gelatin- 
ous aspect  as  the  substantia  gelatinosa  of  Rolando. 
Near  its  base  the  posterior  horn  is  somewhat  con- 
stricted, forming  the  so-called  cervix  or  neck,  while  to 
the  slightly  enlarged  part  between  the  apex  and  neck 
the  term  caput  cornu  posterioris  has  been  applied. 

Now,  examine  the  outer  concave  side  of  each 
crescent  slightly  behind  its  centre  and  you  will  find 
that  the  grey  matter  here  assumes  the  form  of  a  net- 
work, projecting  out  into  the  white  substance.  This 
network  has  received  the  name  "processus  reticularis" 
and  is  best  seen  in  the  cervical  region.  Immediately 
in  front  of  this  process,  and  about  midway  between 
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the  anterior  and  posterior  comua,  lies  a  pointed 
collection  of  grey  matter — the  intkrmedio-lateral 
TRACT,  which  may  be  regarded  as  a  lateral  horn. 
Look  for  it  especially  in  the  dorsal  region. 

If,  now,  you  take  a  series  of  transverse  sections  from 
the  different  regions  of  the  cord  and  rr»m*^are  them, 

you  will  find  that  the  grey  matter  is  r.  cly  most 

abundant  in  the  lumbar  region,  and  least  so  in  the 
cervical.  Again,  if  you  notice  the  relative  sizes  of  the 
anterior  and  posterior  comua  of  each  grey  crescent, 
you  will  see  that  in  the  cervical  region  the  anterior 
horn  is  broad,  the  ])osterior  narrow ;  whilst  both  arc 
narrow  in  the  dorsal,  and  both  broad  in  the  lumbar. 

2.  Grey  Commissure.— We  have  already  iccn 
that  the  convex  sides  of  the  two  cre^         are  i: 
across  the  middle  line  by  a  band  of  ^rt  y  i»ui>- 
stancc,  forming  the  po         )R  or  <,rkv  |>ari  of  the 
(  oMMi^si'Rv;  which  together  the 

mcnts  of  the  cord.     i  •!  nearer  their 

interior  than  their  p  s.  and  c  onsists  of  cells 

with  transverse  nerve  hi  t  its  centre  is  seen  a 

small  opening  -  the  central  canal  or  ventricle  of  the 
spinal  cord.   This  canal  is  the  r<        ^  of  thf  \  ve 
medullary  canal  of  the  emhrvo.  and  fx-  nighout 
the  entire  length  of  the  Above,  it 

expands  into  the  fourth  v        ;e  of  the  brain,  whilst 
below  it  enlarges,  becomes  T-shaped  in  s^r-^^,  and  is 
said  by  some  to  open  on  the  posterior  ^  ......  e  of  the 

ronus  medullaris.    It  is  lined  by  a  layer  of  columnar 
ells,  which  are  ciliated  in  the  child,  though  it  is 
doubtful  whether  they  are  so  in  the  adult. 
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Minute  Structure  of  the  Grey  Matter.— 
To  examine  the  minute  structure  of  the  grey  matter 
you  will  require  specially  prepared  microscopic  sections. 
Such  specimens  will  show  you  that  there  are  two  chief 
constituents  of  the  grey  matter,  namely,  (i.)  A  ground 
substance  or  stroma,  called  neuroglia  (nerve  glue), 
and  (ii.)  nervous  elements— nerve  fibres  and  nerve 
cells — embedded  in  this  stroma. 

(i.)  Neuroglia  is  a  delicate  and  peculiar  kind  of 
connective  tissue,  which  pervades  both  the  grey  and 
white  substance  of  the  cord,  and  is  of  especial  interest 
clinically  as  being  the  probable  seat  of  most  of  the 
inflammatory  processes  which  affect  the  central 
nervous  system.  It  is  a  fibro-granular  material,  con- 
taining nuclei,  and  is  made  up  of  the  following 
distinct  elements :  —  (^7)  a  homogeneous  jelly-like 
matrix,  which  in  sections,  hardened  in  spirit,  becomes 
somewhat  granular ;  ib)  a  network  of  fine  fibrillae, 
called  by  Klein  "neuroglia  fibrils,"  and  said  by  him 
to  be  "in  some  respects  similar  to,  but  not  identical 
with  elastic  fibres;"  (^r)  small  branched  nucleated 
cells,  known  as  neuroglia  cells ;  {d)  certain  larger  cells, 
stellate  in  section  and  occupying  intervals  between 
the  nerve  fibres — cells  of  Deiters. 

The  neuroglia  is  pretty  evenly  distributed  through- 
out the  grey  substance,  but  around  the  central  canal 
is  a  considerable  collection  of  it,  which  has  been 
called  the  central  grey  nucleus.  The  substantia 
gelatinosa  of  Rolando,  previously  referred  to,  is  a 
similar  accumulation  of  neuroglia. 
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The  anterior  column  of  the  spinal  cord,  you  will 
remember,  had  a  median  division,  direct  pyramidal 
tracts  and  a  lateral  division,  anterior  root  zone,  (basis 
bundle).  Now,  the  pyramids  of  the  medulla  are,  to  a 
small  extent  only,  made  up  of  fibres  derived  from  this 
inner  division  (direct  pyramidal  tract)  of  its  own  Nide: 
by  far  their  greater  part  is  composed  of  fibres  (crossed 
[)yramidal  tract)  which  rome  from  the  opposite  lateral 
column  of  the  spinal  C'  .  »  crossed  tract,  after 
leaving  the  opposite  lateral  column,  T^«;«:rs  ti'nvirds  and 
inwards  across  the  anterior  median  ;.  •  ..ere  it  de- 
cussates with  a  similar  set  of  fibres  from  the  other  side — 

constituting  together  the  decussation  of  f*   mids. 

Turning  upwards  it  then  forms  the  inner  ai.u  iar  the 
larger  part  of  the  or  •  'o  anterior  pv^^-V^  - -V.  the 
outer  and  smaller  p.ui  ui  the  same  pyiuii^.u  i>ciai^  lurmed 
by  the  continuation  upwards  of  the  direct  pyTamidal 
tract  of  the  same  side.  Thus,  for  example,  the  Uft  an- 
terior pyramid  is  chiefly  made  up  of  ramidal 
tract  of  the  rij^ht  lateral  column,  ana  lo  a  laller 
extent  by  the  direct  pyramidal  tract  of        rn  side. 

This  decussation  of  the  p\  the 
phenomena  of  crossed  .by  .         i,s  meant, 

that  when  one  side  of  the  brain,  say  the  left,  is  injured, 
loss  of  motion  ensues  not  on  that  side  but  on  the 
opposite  side  of  the  body. 

The  outer  division  of  the  anterior  column  of  the 
spinal  cord,  antero-extemal  tract,  will  afterwards  be 
traced  to  the  following  c:  ;is :— i.  to  the  formatio 

reticularis;  11.  to  the  posterior  longitudinal  bundle; 
nr.  to  the  tract  of  the  fillet  (fie 

E 
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External  Arciform  Fibres  (fig.  33, p.  48). — These 
are  a  set  of  fibres  which  arise  in  the  median  raphe  of 
the  medulla,  emerge  from  the  anterior  median  fissure, 
cross  over  the  surface  of  the  anterior  pyramids,  over 
the  lower  part  of  and  below  the  olives,  and  finally 
turn  upwards,  along  with  the  lateral  cerebellar  tract,  to 
form  with  it  the  Restiform  Body.  They  will  be  again 
referred  to,  in  treating  of  the  grey  matter  of  the  medulla. 

SUMMARY.— Thus  we  see  that  the  medulla  oblon- 
gata presents  four  fissures,  an  anterior,  two  lateral,  and 
a  posterior;  three  areas,  an  anterior,  with  its  pyramids 
and  their  decussation,  a  lateral  with  its  olive,  and 
tract  of  the  olivary  fillet,  a  posterior  with  its  funiculus 
gracilis,  funiculus  cuneatus,  and  funiculus  of  Rolando, 
and  their  respective  enlargements;  finally  we  have  the 
Restiform  body  or  inferior  cerebellar  peduncle. 
TABLE. — Objects  seen  on  the  surface  of  the  Medulla. 


j  Pyramids. 

,  Decussation  of  Pyramids. 
Olive. 

Tract  of  olivary  fillet. 
/Restiform  body. 
Funiculus   of  Rolando 


2.  Lateral  area. 


(b)  Areas. 


3.  Posterior 


Lower 
part. 


and  its  tubercle. 
Funiculus  cuneatus  and 


area. 


Upper  f 
part.  \ 


its  tubercle. 
Funiculus   gracilis  and 
its  clava, 

[  Floor  of  4th  ventricle. 


(c)  External  arciform  fibres. 
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TABLE  TO  SHOW  relations  between  the  White  Tracts 
OF  THE  Cord  and  their  Representatives  when  such 

EXIST  IN  THE  MeDULLA- 

CONO.  Meoulxa. 

...  ,  ,  ( to  outer  part  of  the  a- 

I.  Direct  pyramidal  I  ^ 

tract  passes.      \    PF^'d  of  the  meduiia  U 
I    the  &aroe  side, 
j  to  posterior  longitudinal  bondle. 

[\.  Crossetl  pyr.imi'fal  fto  t^''  \r\r\n  r^rt  of  the  prr*- 
tract.  \    n;  c  cade. 


Anterior 
column. 


2.  Mixed  zone.        )  to  o'-v-i'-n-  » /^!'!nc!e  and  fillrt. 


.lahs. 


lateral 
column. 


2.  Direct  lateral  cere- f  to  restifonn  body  and  thence 
l)el tar  tract.       |    to  the  c  m. 


3.  Mixed /one.         |,  .tuiaiu. 

\ ((>  :u  . . ^. u <  ;cfcs  (Tornct). 

ri.  Poster©  •  internal  [    ^...j^.  ... 
Posterior  1       stran.l.  ftinic«h»  jracUia. 

column.  I  2.  Po«tero- external  f  to  funiculttt  amcBtm. 

1^       strand.  \to  formatio  r^icv^ 

Funiculus  of  Rolando  not  reprcsc: 

of  the  conl. 
.\rciform  fibre*. 

Grey  Matter  of  the  Medulla. 

From  the  white  of  the  medulla, 

so  far  occupied  our  .  we  next  turn  to  the 

<  onsideration  of  the  an  t  of  its  grey  substance. 

I  his  is  far  more  irregular  than  that  of  the  spinal  rnrd, 
and  for  its  tor)-  studv  you  \\  :e  a  s; 

series  of  preparations,  :  1  it  is  hoped  the  acrom- 
I  anying  figures  will  give  you  material  assistance. 
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The  grey  matter  of  the  medulla  oblongata  may  be 
described  under  two  heads — (i.)  that  represented  in 
the  spinal  cord,  and  derived  from  one  or  other  of  its 
grey  cornua;  (2.)  that  not  so  represented,  but  forming 
isolated  collections  or  nuclei  not  connected  with  the 
grey  matter  of  the  spinal  cord. 

i.  Grey  Matter  derived  from  the  Grey 
Crescents. — Transverse  sections  of  the  lower  part  of 
the  medulla  will  show  you  that  the  grey  matter  has  an 
arrangement  very  similar  to  that  of  the  grey  matter  of 
the  spinal  cord  (fig.  36  and  37,  p.  54) ;  but  that  higher 
up  in  the  medulla  the  appearance  of  the  grey  crescents 
becomes  much  changed  (fig.  38). 

{a^  The  anterior  cornu  of  the  spinal  cord  loses  its 
characteristic  shape,  and  owing  to  the  fibres  of  the 
crossed  pyramidal  tract,  cutting  their  way  through  the 
neck  of  the  anterior  horn,  the  head  becomes  separated 
from  the  base,  and  the  neck  is  replaced  by  a  reticulum 
of  fibres,  part  of  the  formatio  reticularis.  The  head  of 
the  horn,  thus  detached,  enlarges,  and,  by  the  formation 
of  the  anterior  pyramids  between  it  and  the  anterior 
median  fissure,  is  pushed  from  the  antero-lateral  aspect 
of  the  cord  to  the  lateral  aspect  of  the  medulla,  where 
it  may  be  seen  in  sections  of  the  lower  part  of  the 
medulla  as  a  distinct  grey  collection,  the  nucleus 

LATERALIS  (fig.  37,  n.l.). 

Again,  when  the  canal  of  the  cord  opens  out  into  the 
floor  of  the  4th  ventricle  it  brings  the  grey  matter 
which  surrounds  that  canal,  to  the  surface,  and  hence 
the  base  of  the  anterior  horn  appears  on  the  ven- 
tricular floor  as  a  narrow  grey  tract  close  to  the  median 
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furrow  (fig.  33)-  It  is  known  as  the  nuci.fus  of  the 
FASCICULUS  TERES  Of  nuclcus  of  the  h)!^.  nene. 

The  greater  part  of  the  anterior  horn,  the  neck,  is 
replaced,  as  above  said,  by  a  reticulum  of  cells  and 
fibres,  part  of  these  latter  being  the  fibres  of  the  crossed 
tract  on  their  way  to  the  opposite  side  of  the  medulla. 
This  network  constitutes  the  anterior  part  of  the  for 
matir;  reticularis  or  rkticui^RIS  grisba  (grey  n 

lum),  (fig.  37.  <■-'•.)•  .    ^       ,  . 

(h.)  The  grey  matter  ui  Hic  /  '  horn  also  unes 
a  lateral  position  on  r.  '  4  the  uicuuila,  and  inrn»s« 
much  in  amount.  I  iic  iuad  of  the  horn,  much  en- 
larged, comes  nearer  to  the  surface,  and  r  rs  at 
about  the  middle  of  the  m«  '  as  a  v  '  -  •  -^<-7 
nuclcus,  the  t  ok  Koi^ando,  37t  t-*"') 

beneath  the  surfa<  e  i  of  the  same  n. 

The  grey  tnattcr  of  the  Ntse  »>f  t'  '  h 

increased  in  amount,  forms  »K*twccn  the  n  line 

and  the  grey  nu<  leus  of  two 

aggregations,  the  inner  one  \y 

FUNICULUS  GRACILIS,  the  outer  the  ^ 

(fig.  37  and  38),  each  lying  beneath  the  • 

white  tract  on  the  surface. 

The  neck  of  the  jk.  m.  hVe  thnt  of  the 

anterior,  is  replaced  by  a 

ALBA,  which  becomes  continuous  with  the  grey  re- 
ticulum, constituting  together  the  Formalio  Reticu- 
laris (figs.  37  and  63), — a  network  of  longitudinal, 
oblique,  and  transverse  fibres,  with  nerve  cells  and 
neuroglia  cells  embedded  amongst  them.  The  fibres 
are  chiefly  commissural  in  nature,  though  there  are 


or  THK 
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reasons  for  thinking  that  sensory  impulses,  and  im- 
pulses which  inhibit  spinal  reflexes  pass  through  this 
reticulum.  Its  longitudinal  fibres  are  derived  from  the 
mixed  zone  of  the  lateral  column,  and  probably  also 
from  the  mixed  zone  (anterior  root  zone)  of  the 
anterior  column  of  the  spinal  cord.  The  funiculus 
gracilis  and  the  funiculus  cuneatus  can  also  be  traced 
through  this  reticulum  to  the  cerebrum  (fig.  63). 

ii.  Isolated  Grey  Masses  or  Nuclei  of  the 
Medulla. — (i)  The  chief  of  these,  the  corpus  den- 
TATUM  or  OLIVARY  NUCLEUS  (fig.  38),  is  contained  in  the 
centre  of  the  olivary  body,  and  is  covered  superficially 
by  the  external  arciform  fibres.  This  ganglion  consists 
of  flask-shaped,  multipolar  nerve  cells,  and  neuroglia 
cells  arranged  as  a  zigzag  lamina  or  crumpled  sheet  of 
grey  matter  concave  and  open  in  its  inner  aspect. 
Though  this  opening,  called  the  hilus^  passes  the 
olivary  peduncle,  a  bundle  of  nerve  fibres,  which,  after 
having  decussated  in  the  middle  line,  passes  from  the 
anterior  area  of  the  medulla,  and  enters  the  centre  of 
the  olivary  nucleus,  to  be  there  distributed  in  different 
directions, — \.  some  of  the  fibres  end  in  the  nerve 
cells  of  the  grey  lamina ;  ii.  some  go  through  the 
lamina,  and  can  be  traced  to  the  restiform  body 
and  cerebellum  under  the  name  of  the  internal  (or 
deep)  arciform  fibres;  in.  others  make  to  the  surface, 
and  there  join  the  superficial  (external)  arciform  fibres, 
and  go  along  with  them  and  the  direct  lateral  cere- 
bellar tract  to  the  restiform  body. 

The  olivary  ganglion  is  closely  connected  with  the 
corpus  dentatum  of  the  cerebellum,  for  any  injury  to 
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this  latter  nucleus  causes  atrophy  of  the  olivar>-  ganglion 

(fig.  63,  a.f.,  p.;. 

(2.)  Two  other  isolated  nuclei  are  the  accessory 
olives  (fig.  38,  a.o.),  the  one  on  the  inner  side  of,  the 
other  behind,  the  corpus  dentatum.  They  are  linear 
in  shape,  and  are  closely  connected  with  the  oli\-ary 
nucleus. 

(3.)  The  third  nucleus  is  that  of  the  external  arci- 
fomi  fibres  (fig.  38,  n.a.),  placed  amongst  these  fibres 
as  they  cross  over  the  anterior  py:         f>f  the  medulla. 

Raph6.— The  medulla  is  pnrtinlly  (.  two 
lateral  segments  by  a  central  u.  .  raph^  or  p.^  \\ 
which  forms  a  thin  membranous  srr»t!i  of  nerve 
substance,  extending  from  the  ai.  median 
fissure  to  Ixjneath  the  cenf^nl  groove  on  the  floor  of 
the  4th  ventricle.  It  cck.  .  of  n  r-^rous  fibres 
running  in  various  directions,  and  inic;  j/crsed  with 
small  collections  of  r         '  "  nerve  cells. 

The  Arciform  Fiui  c:j  aave  already  been  several 
times  alluded  to,  so  that  here  we  shall  merely  collect 
together,  for  the  sake  <  '  '  \mess,  the  several  statements 
previously  made.  1  hc:>e  fibres  are  di\ided  into  a 
superficial  and  a  deep  set. 

(l.)  The  SUPERFICIAL  ARCIFORM  \  .  yOU 

will  remember,  spring  from  the  anterior  n  e, 
through  which  they  can  be  traced  to  the  <  1  raph^ 
where  they  prolxibly  cross  over  to  the  opposite  side  of 
the  medulla.  Emerging  from  the  fissure,  they  pass 
over  the  anterior  pyramids  below,  and  over  the  outer 
surface  of  the  olives,  across  the  line  of  origin  of  the 
8th  pair  of  nerves.    Turning  upwards,  they  then  blend 
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with  the  fibres  of  the  direct  lateral  cerebellar  tract,  and 
with  them  form  the  Restiform  Body  (fig.  33,  a.f.,  p.  48). 

(2.)  The  DEEP  ARCiFORM  FIBRES  (fig.  38,  d.a.t.)  also 
arise  in  the  central  raphe,  and,  passing  into  the  centre 
of  olivary  nucleus  through  its  hilus,  join  the  cells  of  that 
nucleus,  or  pass  through  it  to  the  restiform  directly,  or 
else  first  make  to  the  surface,  and  then  along  with  the 
external  arciform  fibres,  go  to  the  restiform  body. 
Some  are  said  to  go  to  the  nucleus  cuneatus  and  to  th^ 
nucleus  of  the  funiculus  gracilis. 

TABLE  OF  Grey  Matter  of  the  Medt;lla. 


cornu. 


Grey  matter 
of  the  Spinal 
Cord. 


Cord.  Medulla. 

/  Head — Nucleus  lateralis. 
Anterior  j  Neck — Anterior  part  of  the  formatio 
reticularis. 
Base — Nucleus  of  the  fasciculus  teres. 

^Head — Nucleus  of  Rolando. 
Neck — Posterior  part  of  the  formatio 
reticularis. 

Nucleus    of    the  funiculus 


Posterior 
cornu. 


Isolated  grey  nuclei  in 
the  medulla. 


Base-] 
V  '        I  Nucleus  cuneatus. 

^Nuclei  onfloorof  4th  ventricle 

Nucleus  of  the  olivary  body. 

Accessory  olivary  nuclei. 

Nucleus  of  the  external  arciform  fibres. 


RECAPITULATION.-Since  the  constitution  of  the 
medulla  is  so  complicated,  it  will  be  well  to  summarise 
the  above  facts  in  a  somewhat  different  order.  Com- 
mencing at  the  anterior  median  fissure,  we  first  meet, 
on  each  side  of  that  fissure— (i)  The  Anterior 
PYRAMIDS  OF  THE  Medulla,  composcd  of  longitudmal 
fibres,  derived  chiefly  from  the  crossed  pyramidal  tract 
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of  the  opposite  lateral  column,  and  of  the  direct  pyra- 
midal tract  of  the  same  side ;  they  can  be  traced 
upwards  through  the  cerebral  peduncles  to  the  cere- 
bral hemispheres,  and  probably  all  the  motor  fibres 
coming  from  the  brain  are  contained  in  these  pjTamids. 

(2.)  Superficial  to  the  anterior  p)Tamids  are  a  set  of 
fibres,  which,  having  decussated  in  the  middle  line, 
pass  out  from  the  anterior  median  fissure,  cross  over 
the  surface  of  the  anterior  p)Tamids  and  the  olives  to 
join  the  restiform  body.  They  are  the  superficiai 
AKCiFORNf  hbrf:s  (figs.  33  and  38),  and  amongst  them 
is  the  ARCiFORM  N'        s,  by  regarded  as 

matter,  by  others  a-s  near-        .nd  hlood- vessels. 

(3.)  Behind  the  :  lies  a  r  of  c* 

missural  fibres  with  nerve  t  i 

FOKMATio  RKTicui„\Ris  I  gnsea) 

(fig.  37  and  38,  f.r.). 

(4.)  Outside  the  .-n  it  and 

the  surfa(  c,  and  iK-hmd  t 

NUCLEUS  with  the  oi.ivarv  i  > 
nucleus  is  covered  s  rial  arciform 

fibres  (fig.  38),  and  .        to  it  are  the  acckssorv 

OLIVKS  (fig.  38). 

(5.)  lichind  the  olives  )X)u  will  see  the  n^ttf.us 

LATERALIS  (fig.  37,  n.l.),  the  upward  conlini       .1  of 

the  anterior  comu  of  the  spim'  roixi. 

(6.)  Behind  the  nucleus  ..  .....is  appears  the  gr«  % 

TUHKRCLE   OF   Roi.XNDO  (fig.    37   and    38,    tf.),  tile 

enlarged  head  of  the  jKJstenor  horn  of  the  spinal  cord. 
It  gives  origin  to  the  sensor)-  fibres  of  the  5th  nerve, 
which  will      seen  in  section,  as  a  white  c^  •  ! 
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on  its  outer  side  (fig.  38,  a.s.).  Superficial  to  the 
tubercle  of  Rolando  are  the  fibres  of  the  direct 

LATERAL  CEREBELLAR   TRACT  (fig.   33)  on  their  way, 

along  with  the  arciform  fibres,  to  the  inferior  cere- 
bellar peduncles  (Restiform  body). 

(7.)  Posterior  and  internal  to  the  nucleus  of  Rolando 
is  a  mass  of  grey  matter,  the  nucleus  cuneatus  (fig. 
37  and  38,  n.c),  lying  beneath  the  cuneate  tubercle; 
and  still  nearer  the  middle  line  is  another  grey  collec- 
tion, the  nucleus  of  the  funiculus  gracilis  (fig.  37 
and  38). 

In  front  of  the  nucleus  cuneatus  will  be  seen  a 
special  white  rounded  fasciculus,  probably  the  root  of 
the  phrenic  nerve  in  the  medulla.    It  is  known  as  the 

FACICULUS  SOLITARIUS  (fig.  38,  f.S.). 

The  rest  of  the  grey  matter,  internal  to  the  nucleus 
of  the  funiculus  gracilis,  and  on  each  side  of  the 
posterior  median  groove,  belongs  to  the  floor  of  the 
4th  ventricle  (fig.  34,  page  54),  and  will  be  fully 
described  with  that  cavity. 

11.  PONS  VAROLII. 

The  Pons  Varolii,  when  looked  at  from  below, 
appears  as  a  broad  white  band  crossing  transversely  in 
front  of  the  upper  part  of  the  anterior  surface  of  the 
medulla  oblongata,  between  the  two  halves  of  the 
cerebellum.  Composed  of  grey  and  white  matter,  it 
presents  an  upper  and  a  lower  border;  an  anterior 
and  a  posterior  surface.  The  upper  border  is  arched, 
and  from  it  springs  the  two  crura  cerebri  or  cerebral 
peduncles ;  the  lower  border^  which  marks  the  upper 
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limit  of  the  medulla  in  front,  is  horizontal,  and  in  contact 
with  the  upper  margin  of  the  p>Tamids  and  the  olives. 

The  ANTERIOR  SURFACE  of  the  pons  is  convex,  rests 
on  the  dorsum  sellx  of  the  sphenoid  bone,  and  along 
the  middle  line  presents  a  shallow  groove  which  lodges 
the  basilar  arter)-.  At  the  sides  it  becomes  narrowed, 
and  passes  as  two  rounded  bundles,  one  on  each  side, 
into  the  cerebellum,  forming  its  middle  hcdi 

The  POSTKRIOR  SURFACE  of  the  Pons  has  ill-d- 
limits.    Flattened  from  before  ba«        Is  it  forms  the 
upper  part  of  the  floor  of  the  4lh  ventricle,  and  will  be 
described  with  that  cavity  (page  69). 

It  is  interesting  to  note  that  in  n^^  - '  lalia  the  size  of 
the  Pons  l)ears  a  direct  relation  to  l.l  .^.zc  of  the  lateral 
lobes  of  the  Cerebellum  ;  and  that  in  birds,  reptiles, 
and  fishes,  where  we  have  no  cerebellar  hemispheres, 
the  Pons  also  is  wanting. 

I.  White  Matter  of  the  Pons. 

DISSECTION  —To  s«€  lh<  wrangetnenl  of  ibe  while  fibret  of 
the  Pons,  you  will  require  to  cut  clown  00  each  tide  the  roicidle 
line,  through  the  superficial  transverse  fibro,  aatil  yov  reach  a 
longitudinal  set  pasMng  upwards  from  the  mcdalla  !  :lect 
the  longitudinal  fibres  when  a  '  rpcr  tramrcrsc  vet  wiil 
come  into  view.  Fig.  33,  page  44  u  help  fcm  in  making  this 
dissection. 

The  white  (medullated)  nerve  fibres  of  the  Pons  are 
arranged  in  two  sets,  a  transverse  and  a  longitudinal, 
each  being  again  divisible  into  a  superficial  and  a 

deep  group. 

(a)  The  Superficial  Transverse  fibres  appear 
on  the  surface  of  the  Pons,  and  the  Deep  Transverse 
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fibres  lie  behind  the  superficial  longitudinal  (fig.  39  and 
40,  page  60).  At  the  lower  part  of  the  medulla  the 
deep  set  of  transverse  fibres  forms  a  special  collection, 
called,  from  their  peculiar  arrangement,  the  trapezium 
(fig.  39).  Traced  laterally,  all  the  transverse  fibres 
pass  into  the  middle  peduncle  of  the  cerebellum. 

(b)  The  Superficial  Longitudinal  fibres  (fig. 
39,  p.y.)  are  the  upward  continuation  of  the  anterior 
pyramids  of  the  medulla,  and  in  transverse  sections  are 
seen  as  two  rounded  bundles,  behind  the  superficial 
transverse  fibres,  though  many  of  them  are  seen  to 
intersect  these  latter.  The  Deep  Longitudinal 
bundles  (fig.  39,  p.y.)  are  placed  near  the  dorsal  aspect 
of  the  Pons,  which  is  chiefly  made  up  of  the  formatio 
reticularis,  and  of  a  prolongation  of  the  grey  matter  of 
the  medulla. 

This  longitudinal  set  of  fibres  is  said  to  be  derived  from  the 
olivary  fillet,  from  the  olivary  fasciculus,  and  from  the  lateral  and 
posterior  columns  of  the  spinal  cord. 

2.  Grey  Matter  of  the  Pons. 

The  grey  matter  of  the  Pons  consists  of  multipolar 
and  stellate  nerve  cells,  either  scattered  or  arranged  in 
definite  groups  called  nuclei.    Thus  we  have — 

i.  The  Nucleus  Pontis  (fig.  39),  situated  on  the 
ventral  aspect  of  the  Pons,  amongst  the  superficial 
transverse  fibres,  some  of  which  are  connected  with  its 
nerve  cells. 

ii.  The  Superior  Olivary  Nucleus  (fig.  39,  s.o.), 
placed  on  the  dorsal  part  of  the  Pons,  behind  the 
trapezium  and  some  little  distance  from  the  middle 
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line,  in  a  region  which  would  correspond  to  the  pro- 
longation of  the  lateral  area  of  the  medulla. 

iii.  The  Nuclei  of  Origin  of  some  of  the  cranial 
nerves,  which  will  be  described  with  the  upper  part  of 
the  floor  of  the  4th  ventricle  (page  69). 

Raphe  of  the  Pons. — Behind  the  trapezium, 
and  beneath  the  median  groove  on  the  floor  of  the  4th 
ventricle,  lies  a  central  raphe  (fig.  39,  r.),  the  con- 
tinuation of  the  raphe  of  the  medulla,  and  like  it  com- 
posed of  fibres  partly  nervous  and  partly  neuroglia, 
which  cross  each  other  in  every  direction. 


III.  CEREBELLUM. 

The  Cerebellum  or  Little  Brain  occupies  the  two 
lower  fossae  of  the  occipital  bone,  and  lies  beneath  the 
level  of  the  tentorium  cerebelli,  which  separates  it  from 
the  cerebral  hemispheres.  Ellipsoidal  in  shape,  it 
consists  of  a  median  division,  called,  from  its  worm-like 
appearance,  the  vermiform  process,  and  of  two  lateral 
divisions,  the  cerebellar  hemispheres.  The  median 
division  (the  vermiform  process)  is  quite  a  separate 
division  of  the  little  brain.  This  is  shown  by  the  fact 
that  it  is  the  only  part  of  cerebellum  which  is  de- 
veloped in  birds,  in  reptiles,  and  in  fishes.  Even  in 
many  mammals  the  central  lobe  is  much  larger  than 
the  lateral  ones. 

The  CEREBELLAR  HEMISPHERES  present  two  surfaces, 
an  upper  and  a  lower,  separated  from  each  other  by  a 
definite  margin,  round  which  runs  a  well-marked  cleft 
the  GREAT  HORIZONTAL  FISSURE.     They  are  darker  in 
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colour  than  hemispheres  of  the  cerebrum,  and  consist 
of  numerous  crescentric  laminae  of  grey  matter  with 
their  convexities  backwards. 

The  UPPER  SURFACE  of  each  cerebellar  hemisphere 
is  concave,  but  along  the  middle  line  runs  a  slightly 
raised  ridge,  indicating  the  position  of  the  superior 
VERMIFORM  PROCESS.  On  this  aspcct  the  two  hemis- 
pheres are  continuous  with  each  other  across  the 
middle  line,  there  being  no  definite  line  of  demarca- 
tion between  them.  The  under  surface  of  the 
hemispheres,  on  the  other  hand,  is  divided  into  two 
lateral  convex  halves  by  a  wide  median  groove  or 
hollow,  the  VALLECULA,  in  which  you  will  see  the 
INFERIOR  VERMIFORM  PROCESS.  Posteriorly,  the  hemis- 
pheres are  separated  by  a  notch,  incisura  cerebelli 
POSTERIOR;  which  receives  the  free  anterior  margin  of 
the  falx  cerebelli,  and  in  front  is  a  wider  notch,  the 

INCISURA  CEREBELLI  ANTERIOR,  which  lodgCS  the  POUS 

Varolii  and  Medulla. 

I.  LOBES  OF  THE  CEREBELLUM. 

The  surfaces  of  the  cerebellar  hemispheres  have  a 
laminated  appearance,  for  they  are  broken  up  by 
numerous  furrows  into  crescent-shaped  folia,  which 
have  been  grouped  together  under  special  names, 
though  it  must  be  confessed  that  the  lobes  they  form 
are  often  exceedingly  ill-defined,  and  of  little  or  no 
practical  importance.  A  tabular  list  of  them  is  here 
given  for  the  purposes  of  reference. 

(i.)  On  the  upper  surface  of  the  cerebellar 
hemispheres  are — 
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(a)  The  central  lobe  (fig.  43,  l.c,  page  64), 
situated  near  the  centre  of  the  anterior  margin,  and 
consisting  of  a  few  folia,  which  are  continued  upwards 
on  to  what  is  known  as  the  superior  vermiform 
process,  to  be  presently  described. 

{b)  The  ANTKRiOR-suPERiOR  (fig.  43,  a  and  (r) 
the  POSTERIOR-SUPERIOR  (fig.  43,  p.s.)  LOBES  OTC  sepa- 
rated from  each  other  by  a  more  or  less  distinct 
sulcus,  which  arches  trans\'ersely  across  the  surfeice  of 
each  hemisphere.  The  anterior  -  or  is  often  called 
the  QUADRATE  LOBf:,  and  is  di\iac<i  into  an  anterior 
portion  namcf!  the  anterior  crb8CI>  and  a 

posterior  {Kjrtion,  the  RIOR  CRE.*^          ic  (fig. 

43,  a.c,  p.c).     Kach  ol  these  lobes  is  • 
across  the  superior  \  ess  with  the  corre- 

sponding' ones  on  the  oi 

(2.)  On  the  under  surface  of  the         r^hrrt^  the 
lobes  are  better  marked,  and  mnr«-  ca.*".  .  ..       ..  .  ..cd 

than  those  of  the  upper  sun         F.numcrated  from 

bchinH  forwnrrN  thrv  nre: — 

(^7.)  The  1  R  INFERIOR  T  opE,  fig.  44, 

(A)  The  SLENDER  fig.  „ 

(r.)  The  iuventral  fig.  m 

(</.)  The  AMYGDALOID  .,      fig.  „ 

(r)  The  FLOCCULUS  fig.  „ 

(3.)  On  the  Superior  Vermiform  Process 
the  lobes  are  an  anterior,  the  lobulus  centralis;  a 
middle,  the  monticulus  rrRrrrTTT:  and  a  posterior 

or  commissura  simplex 
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(4.)  On  the  Inferior  Vermiform  Process— 
{a.)  The  tuber  valvul^e  (fig.  44,t.v.),  placed  between 
the  posterior  superior  and  the  slender  lobes  of 
opposite  sides. 

{b)  The  PYRAMID  (fig.  44,  p.)  between  the  biventral 
lobes. 

(c.)  The  UVULA  (fig.  44,  u.)  between  the  tonsils,  and 
connected  with  them  by  a  grey  band,  called, 
from  its  ridged  appearance,  the  furrowed 
BAND  (fig.  44,  fb.). 

{d^  The  nodule  (fig.  44,  n.)  or  laminated  tubercle, 
the  pointed  anterior  end  of  the  inferior  vermi- 
form process.  It  is  placed  between  the 
flocculi,  and,  projecting  into  the  roof  of  the 
4th  ventricle,  is  continuous  with  the  inferior 
medullary  velum  (page  66). 

2.  PEDUNCLES  OF  THE  CEREBELLUM. 

The  Peduncles  of  the  Cerebellum  are  three 
for  each  hemisphere,  the  superior,  the  middle,  and  the 
inferior.  They  connect  the  cerebellum  (i.)  to  the 
pons,  crura  ad  pontem ;  (11.)  to  the  medulla,  crura  ad 
medullum ;  and  (in.)  to  the  cerebrum,  crura  ad 
cerebrum. 

i.  The  superior  peduncles  (fig.  30,  s.p.,  page  44) 
are  hidden  beneath  the  anterior  part  of  the  cerebellum, 
and  to  see  them  you  will  require  to  divide  the  cere- 
bellum by  a  vertical  median  incision,  and  to  draw  the 
parts  asunder.  The  crura  ad  cerebrum  or  superior 
peduncles  arise  in  the  middle  of  the  white  substance 


Peduncles  of  the  Cerebellum.  65 


of  the  hemispheres,  behind  the  inferior  cerebellar  ped- 
uncles, and  running  upwards  and  forwards  to  the  under 
surface  of  the  corpora  quadrigemina,  pass  to  the 
dorsal  part  of  cerebral  peduncles.  The  fibres  of  which 
they  are  composed  come  from  the  corpus  dentatum  of 
the  cerebellum  (fig.  63,  s.p.,  page  114),  and  go  to  the 
higher  parts  of  the  brain  (see  page  112).  At  first  the 
superior  peduncles  form  the  lateral  wall  of  the  upper 
part  of  the  4th  ventricle,  leaving  a  triangular  interv-al 
between  them  which  is  bridged  over  by  a  lamina  of 
nerve  substance,  the  superior  mf.dullarv  velum  (fig. 
58,  s.m.v.,  page  98).  They  then  in  the  middle 
line  al)ove,  and  form  part  of  the  roof  oi  u»c  4th  \  le. 

(ii.)  The  middle  peduncles  (fig.  19  and  30, 
m.[).,  page  44)  of  the  r.  1,  crura  ad  {x>ntem,  arc 

best  seen  in  front,  where  li  n  two  transverse  while 
bands  between  the  f  >pheres.  Emennng 

from  the  lateral  |»art  of  the  while  • 
phcrcs,  in  front  of  the  ii 
towards  the  middle  line  and  form  the  sup. 
deep  transverse  fibres  of  the  pons  Varohl 

(iii.)  The  inferior  peduncles  (fig.  30  and  31. 
i.p.,  [lage  44)  of  the  Hum,  crura  ad  medulbm  or 

restiform  Ixxlies,  <  one  of  the  boundaries 

lower  [lart  of  the  4th  vcntriclr.  nnd  f»^o'^  nocc  • 
between  the  sui>erior  and  n.  .  .  .       •  . 

white  matter  of  the  cerebellar  hrr>^  cs. 

Thus  it  wll  be  seen  that  the  p^.       ^.ar  fibre<;.  :> 

with  commissural  bands  passing  from  one  hemisphere 
to  the  other,  constitute  the  entire  white  core  of  the 
cerebellum. 

v 
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3.  Medullary  Vela. 

(i.)  The  Superior  Medullary  Velum— Valve 
of  Vieussens  (fig.  58,  s.m.v.,  page  98)— is  a  delicate 
sheet  of  nerve  substance  placed  across  the  triangular 
interval  left  between  the  superior  cerebellar  peduncles 
before  they  meet  in  the  middle  line.  It  consists  of  a 
white  lamina  crossed  on  its  upper  surface  by  several 
transverse  grey  ridges,  with  intervening  furrows,  called 
the  LiNGULA  (fig.  40,  ling.,  page  60),  not  to  be 
confounded  with  the  ligula  (fig.  31,  lig.,  page  44),  the 
epithelial  thickening  along  the  lower  margin  of  the 
4th  ventricle.  The  white  and  grey  matter  of  the 
superior  medullary  velum  are  continuous  at  the  sides 
with  the  white  and  grey  matter  of  the  cerebellar 
hemispheres. 

(ii.)  The  Inferior  Medullary  Velum — Valve 
of  Tarini  (fig.  44,  i.m.v.,  page  64). — -In  order  to  see 
this  velum  you  must  remove  the  amygdaloid  lobes. 
Consisting  of  two  thin  white  lamina  of  nerve  sub- 
stance semilunar  in  shape,  this  velum  stretches  between 
the  two  flocculi  to  which  it  is  attached  externally. 
Internally,  on  the  other  hand,  the  two  parts  of  the 
velum  are  united  to  the  under  surface  of  the  nodule, 
and  are  continuous  with  each  other  beneath  it.  The 
inferior  convex  margins  of  each  division  blends  with 
the  white  substance  of  the  inferior  vermiform  process, 
and  with  the  furrowed  band;  their  free  concave  upper 
(or  anterior)  margins  are  continuous  with  the  epithelium 
which  lines  the  under  surface  of  the  pia  mater  roofing 
over  the  lower  part  of  the  4th  ventricle. 


Grey  Matter  of  the  Cerebellum.  67 


4.  Grey  Matter  of  the  Cerebellum. 

(a)  The  grey  matter  of  the  cortex  of  the  cerebellum 
not  only  covers  its  surface  but  lines  the  sides  and 
passes  across  the  bottom  of  its  \*arious  fissure  or  sulci, 
so  that  in  reality  it  forms  a  thin  lamina  folded  on  itself 
in  a  series  of  leaves  or  platen*.  A  mesial  vertical 
section  will  enable  you  to  see  this  arrangement,  and 
will  show  you  the  beautiful  tree-like  appearance, 
ARMOR  viT^.,  of  the  grey  and  while  matter  (fig.  27, 
page  38,  and  fig.  58,  |>age  98). 

( h)  The  chief  mass  of  grey         r  in  the  interior  of  the 
hemispheres  is  the  corpus  dentatum  (fig.  63,  c.d., 
page     ),  similar  in  stniriure  to  t        rpus  <■         ;  . 
of  the  olivary  l)ody,  and,  as  you  will  a 
clo.sely  connected  with  it.    It  «         .of  a  wa\7 
of  brown  coloured  ner\e  s     *.        '       -  i;^  .s  i 
matter,  the  whole  funning  a  j  .  .  y  lamina  or 

capsule  open  at  its  upper  and  inner  side.  Through 
this  opening,  bundles  of  white  ncr\e  fibres  jjqss  into 
the  centre  of  the  corpus  dentatum,  and  can  be  traced 
from  the  superior  cerelxillar  j^edurr f^^vi  the 
sujierior  nicdiil1nr>-  velum,  and  from  i.  ^  oody. 

1  lie  other  nuclei  of  the  cerchellum  arc  of  minor  importance, 
and  arc  n.imetl  the  nacleiu  globona,  — K^rfiffTT^tt, 

nnti  fostigii. 

Minute  Structure  of  the  Crev  Matter  of 
THE  Cerehellum.— The  grey  cortex  of  t  ,,llum 
consists  of  three  layers,  an  outer,  an  mner,  and  a 
middle  layer  (fig.  45,  jiage  64). 

{a.)  The  outer  layer  (fig.  45)  ibrms  a  clear  grey 
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stratum  chiefly  composed  of  a  delicate  matrix  of  neur- 
oglia, with  nerve  cells  and  nerve  cell  processes. 

{b.)  The  inner  layer,  called  the  granular  layer 
(rust  coloured,  Turner),  (fig.  45),  consists  of  nucleated 
corpuscles,  rounded  or  angular  in  shape,  and  embedded 
in  a  matrix  of  fine  interlacing  nerve  fibrillse. 

{c.)  The  middle  layer  is  formed  of  cells  which  are 
characteristic  of  the  grey  matter  of  the  cerebellum. 
They  are  called  the  cells  of  Purkinje  (fig.  45),  or 
from  their  shape,  antler  cells,  and  are  large  flask- 
shaped  cells  set  at  right  angles  to  the  surface  of  the 
cerebellum.  Their  larger  ends  are  the  deeper,  and  give 
off"  a  single,  slender,  unbranched,  process,  which  is 
probably  connected  with  the  cells  of  the  innermost 
layer.  Their  outer  process  is  much  larger,  and  branches 
like  the  horns  of  a  deer,  hence  the  name  antler  cells; 
its  branches  are  connected  with  the  cells  of  the  outer 
layer  of  the  cortex. 

The  white  7natter  of  the  cerebellum  is  composed  of 
white  medullated  nerve  fibres,  which  have  nothing 
characteristic  or  distinctive  in  their  structure. 

The  functions  of  the  cerebellum  are  as  yet  unknown, 
but  the  classical  experiments  of  Fluorens  point  to  the 
fact  that  it  is  a  centre  for  the  co-ordination  of  muscular 
movements,  such  as  walking,  &c.  Later  experiments 
show  that  the  cerebellum  is  an  organ  of  equilibration. 

The  4th  Ventricle. 

ITS  POSITION,  FLOOR,  ROOF,  WALLS,  AND  NUCLEI. 

The  4TH  VENTRICLE  is  a  conical  shaped  space  with  a 
tent-like  roof,  directed  backwards,  and  a  quadrilateral 
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floor,  directed  fon^-ards.    Placed  between  the  Medulla 
and  Pons  in  front  and  the  Cerebellum  behind,  the  4th 
ventricle  is  lodged  in  the  fore-part  of  the  Valleculla  on 
the  under  surface  of  the  Cerebellum.   We  shall  require 
to  examine  (i.)  its  floor;  (2.)  its  lateral  boundaries; 
(3.)  its  roof ;  (4.)  its  lining ;  (5.)  the  openings  into  it; 
(6.)  its  choroid  plexus  ;  and  (7.)  the  \*arious  collections 
of  grey  matter  or  nuclei  beneath  the  floor. 

I.  The  Floor  or  Anterior  Wall  of  the  4th 
Ventricle  (fi^'.  30,  page  44)  is  a  diamornl-shaped 
depression  of  the  figure  of  an  heraldic  lozenge,  and 
resembles  two  triar  ed  base  to  base.    Its  lower 

{)art  occupies  the  f         f  the  Medulla;  its  upper  part 
the  back  of  the  Pons;  and  its  for  ':ue  to  the 

separation  of  the  walls  of  the  jxwtcnor  median  Assure 
of  the  spinal  cord,  and  the  consequent  opening  out  of 
the  central  canal  or  vt        c  of  the  cord.  hrinemg 
the  grey  matter  to  the  surface.    Of  » 
are  lateral,  right  and  left,  and  mark  the 
verse  diameter  of  the  floor;  of  the  other  tiro 
the  superior  is  on  a  level  with  the  upper  bore...    .  .  .e 

Pons,  the  inferior  with  the  lower  border  of  the  Olivary 
Body.  From  some  supposed  likeness  to  a  writing  pen 
the  apex  of  the  lower  j)art  of  the  \-entricular  floor  has 
been  called  the  "calamus  scriptorius,"  a  term  that  might 
well  be  discarded.  At  the  lateral  .t  '  0  space  is 
prolonged  for  a  short  distance  between  lac  Cerebellum 
and  Medulla,  the  prolongations  being  called  la  i, 
RECESSES  (fig.  30,  l.r.,  jxige  44,  and  fig.  33,  l.r,  page  4i>). 
Running  across  the  widest  part  of  the  v  jlar  floor, 
opposite  the  lateral  angles,  are  the  STRi.t  acustica  (fig. 
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30  and  33,  s.a.),  which,  you  will  remember,  mark  the 
upper  hmit  of  the  Medulla  on  this  aspect.  They  also 
serve  to  divide  the  ventricular  floor  into  two  divisions,  a 
lower  or  medulla  portion  and  an  upper  or  pons 
PORTION  (fig.  33,  p.  48),  both  of  which  are  again  sub- 
divided by  the  vertical  median  groove  that  runs  from  the 
superior  to  the  inferior  angle  into  two  lateral  segments. 
Thus  we  get  the  entire  ventricular  floor  marked  out 
into  four  divisions,  two  above  and  two  below  the  striae 
acusticse  (fig.  33).  On  examining  each  of  the  lower 
divisions  you  will  see,  at  about  their  centre,  a  small 
triangular  depression  called  the  inferior  fovea  (fig. 
33,  i.f.),  the  base  of  which  is  directed  downwards,  the 
apex  upwards  and  in  close  contact  with  the  striae ; 
while  its  inner  and  outer  margins  are  prolonged  down- 
wards as  two  grooves,  the  inner  until  it  meets  the 
central  median  furrow  near  the  lower  angle  of  the 
ventricle;  the  outer  until  it  reaches  the  lateral  wall  of 
the  cavity.  Thus  we  find  that  each  part  of  the 
medullary  division  of  the  ventricular  floor  can  be 
mapped  out  into  four  distinct  areas. 

(i.)  One  enclosed  within  the  sides  of  the  trian- 
gular depression — the  inferior  fovea  (fig.  30,  page 
44,  and  33,  i.f.,  page  48). 

(2.)  A  raised  area — fasciculus  teres — between 
the  median  furrow  and  the  inner  margin  of  the  fovea 
(fig.  33,  f.t). 

(3.)  The  tuberculum  acusticum  lying  between 
the  lateral  wall  and  the  outer  margin  of  the  fovea 
(fig.  33,  t.a.). 
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(4,)  The  ALA  CINEREA  with  the  ENf  inentia  cinere.\ 
placed  below  the  base  of  the  inferior  fovea  (fig.  33,  a.c.). 

In  like  manner  each  of  the  two  upper  segments  of 
the  ventricular  floor  will  be  found  to  be  marked  by  a 
similar  triangular  depression  (fig.  33,  s.f.),  the  superior 
(anterior)  fove.\,  between  which  and  the  ( 
furrow  is  a  prolongation  of  the  fasciculus  teres. 
Kxtcnding  from  the  apex  of  this  fovea  to  the  upper 
angle  of  the  ventricle  is  a  shallow  depression  wbirh. 
from  its  dark  aspect,  is  called  the  locus  c»:ri  .  .  > 
(fig.  30,  I.e.,  page  44) ;  the  colour  being  due  to  a  r  n^-^ 
of  pigment  cells  lying  beneath. 

2.  Lateral  Walls  of  the  4lh  Ventricles.— 
The  boundaries  of  the  lower  half  of  the  ventricular 
cavity  are  (a)  the  funiculus  gracilis  and  its  clava 
(fig.  31  and  33,  cl.);  (b)  higher  up  the  tapering  end  of 
the  funiculus  cunf-\tus  (fig.  31  .  f.c);  (r)  and 
highest  of  all  the  km  body  or  tnienor  peduncle 
of  the  cerebellum  (t'K-  3'  and  33,  r.b.);  the  boi: 

of  the  upper  division  of  the  floor  is  the 

CEREHKLI.AR  PKDUNCLI  30,  S,p.). 

3.  Roof  of  the  4th  Ventricle.-  The  lower 
half  of  the  ventricular  -  is  roofed  over  by  a 
reflection  of  the  pia  mater  from  the  (  Hum  to  the 
Iwck  of  the  .M  i.  It  is,  h<  :U  in  the 
middle  line.  Its  under  ^  is  Imed  bv  a  layer  of 
flattened  epithelial  cells  and  a  th  of  this 
epithelium  at  the  lower  angle  of  the  \  .*ed 
the  OBEX  (fig.  3 1,  page  44)  and  a  similar  thickening  with 
the  addition  of  a  little  white  nervous  matter  skirting  the 
side  of  the  lower  half  of  the  floor  is  called  the  ligula 


72 


Subdivisions  of  the  Brain. 


or  T^NiA  (fig.  31,  lig.).  The  roof  of  the  upper  portion  of 
the  ventricle  is  formed  partly  by  the  superior  cere- 
bellar PEDUNCLES  after  they  meet  in  the  middle  line; 
and  partly  by  the  superior  and  inferior  medullary 
VELA  (fig.  58,  page  98,  s.m.v.,  and  fig.  44,  page  64,  i.m.v.). 

4.  Ependyma  Ventriculorum.  — The  floor  of 

the  4th  ventricle  is  covered  by  a  layer  of  grey  matter  

the  ependyma  ventriculorum — consisting  of  neu- 
roglia derived  from  the  central  grey  nucleus  round  the 
canal  of  the  spinal  cord.  Upon  this  ependyma  lies  a 
layer  of  epithelium  cells  continuous  with  the  epithelium 
lining  the  central  canal  of  the  spinal  marrow,  and  the 
other  ventricles  of  the  brain. 

5.  Openings  into  the  4th  Ventricle.— At  the 
superior  angle  the  4th  ventricle  communicates  by  a 
narrow  channel,  aqueduct  of  Sylvius  (iter  a  tertio  ad 
quartum  ventriculum)  with  the  third  ventricle  (fig. 
58,  page  98,  glass  rod  through  the  passage) ;  below  at 
the  inferior  angle  the  cavity  is  continuous  with  the 
central  canal  of  the  spinal  cord;  behind  at  the 
lower  part  of  the  roof,  just  above  the  inferior  angle, 
by  a  small  rounded  opening,  the  foramen  of  majendie 
(fig.  35,  page  54,  f.m.),  with  the  subarachnoid  space; 
while  at  each  side,  near  the  lateral  angles,  are  similar 
openings  in  the  roof,  between  the  Cerebellum  and  Me- 
dulla and  behind  the  roots  of  the  glossopharyngeal  nerve. 

6.  Choroid  Plexus  (fig.  35,  c.p.,  page  54). — The 
choroid  plexus  of  the  4th  ventricle  consists  of  two  longi- 
tudinal vascular  folds  attached  to  the  under  surface  of 
the  pia  mater  over  the  roof  of  the  4th  ventricle.  These 
vascular  fringes  run  along  each  side  of  the  middle  line 
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of  the  roof,  projecting  into  the  ventricle,  though 
covered  everywhere  on  their  under  surface,  by  the 
epithelium  of  the  roof  which  follows  all  their  windings 
and  folds,  and  separates  them  from  the  cavnty  of  the 
ventricle.  Part  of  this  plexus  passes,  as  a  vascular  tuft, 
into  each  lateral  recess. 

7.  Grey  Matter  or  Nuclei  beneath  the  Floor 
of  the  4th  Ventricle. — Connected  with  the  grey 
matter  of  the  floor  of  the  4th  ventricle  are  cert 
physiological  centres — such  as  the  vaso-motor,  rc  • 
tory,  and  cardiac — but  besides  these,  as  yet  ili-dc. 
centres,  we  have  the  nuclei  of  origin  of  several  of  l.c 
cranial  nerves. 

1.  The  first  ofthc.se  nerve  nuclei — h\  i\>         :  <  fig. 
34,  No.  1 2,  page  54)— lies  beneath  the  suruce  ; 
nence  known  as  the  fasnoiJus  ttrt 

furrow  on  the  ventricular  fl        Th»»  i 

only  occupies  the  lower  pan  ol  this  art 

up  under  the  stria:  ac  lo  the  </m 

nerve,  and  is  hence  called  the  hypoglossal  n 

2.  The  7  -spon< 

tion  to  the  lut)ercle  of  k<  rs  the  1  m 

AUDITORY  NU(  -^4.  No.  8. 

t.a.),  which,  like  the  one,  < 

striae  into  the  upper  division  of  the  v.         lar  floor. 

3.  The  a  la  dnerea  and  its  em.  ;  contiins  the 
nuclei  of  origin  of  several  ner>es;  thus,  in  i'^  'owcr 
part,  we  have  the  nucleus  of  the  spinal  m  ry 
NKRVK(fie  No.  ii);  in  its  upper  part,  and  cx  c ;  ...ing 
mto  the  T  fovea,  are  the  nucleus  of  the  vagus 
below  (fig.  34,  No.  To^  and  of  the  glossopharyngeal 
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above  (fig.  34,  No.  9).  Beneath  the  upper  division  of 
the  ventricular  floor,  close  to  the  lateral  recesses,  are  the 
SENSORY  and  motor  nuclei  of  the  5TH  NERVE,  the 
motor  being  internal,  the  sensory  external  (fig.  34, 
No.  5).  The  nucleus  of  the  6th  nerve  (fig.  34,  No.  6) 
lies  superficial  to  but  higher  up  and  nearer  the  middle 
line  than  the  nucleus  of  the  7th;  the  7TH  (facial  part) 
is  placed  deeper,  and  internal  to  the  5th  (fig.  34,  No.  7), 
but  external  to  the  6th  nerve  (fig.  34).  The  nucleus 
of  the  AUDITORY  PART  OF  THE  7TH  is  external  to  the 
6th  nerve.  These  various  nuclei  will  be  again  referred 
to  in  the  section  on  the  superficial  and  deep  origins  of 
the  cranial  nerves. 

IV.  THE  CEREBRUM. 

General  Outline. — I  n  man  the  cerebrum  is  by 
far  the  largest  division  of  the  brain,  and  weighs  on  an 
average  from  46  to  53  oz.  Above,  it  occupies  the 
vault  of  the  cranium;  below,  at  its  base,  it  is  lodged 
in  front  within  the  anterior  and  middle  cranial  fossae, 
but  behind  it  rests  on  the  upper  surface  of  the 
tentorium  cerebelli.  An  egg-shaped  mass  of  nervous 
substance,  it  is  larger  behind  than  in  front,  and  is 
partly  separated  by  the  great  longitudinal  fissure  into 
two  halves — the  cerebral  hemispheres — which  are 
ovoid  in  shape  and  are  composed  of  a  white  stalk  or 
peduncle,  surmounted  by  a  convoluted  grey  crust, 
mapped  out  by  furrows  or  sulci  into  a  series  of  larger 
or  smaller  folds  called  convolutions. 

Internally  the  cerebrum  consists  of  ganglionic 
masses  and  commissures;  and  its  centre  is  hollowed 
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out  into  a  large  cavity  subdiuded  by  partitions  into 
smaller  spaces  called  ventricles. 

We  shall  describe — i.  the  exterior  or  cortex  of 
the  cerebrum  with  its  fissurf^^,  lobi^-s,  and  convolu- 
tions ;  II.  the  base;  and  iii.  the  interior  with  its 

VENTRICLES,  GANGLIA,  AND  C'  tLKL  BANDS. 

I.  EXTERIOR   OF   THE  CEREBRUM. 

Each  hemisphere  presents  three  su  an  outer 

convex ;  a  mesial,  plane  and  vertical ;  and  an  under 
surface  or  base.    We  shall  examine    (i)  the  Fissures; 

(2)  the  Lobes  and  Con\  ns. 

I.  Fissures  of  the  Cerebral 

Hemispheres. 

Of  the  Fissures  of  the  hemispheres  lac  ui^c:>i  and 
most  evident  sul)divide  the  '  c  of  the  cerebrum  into 
lobes,  and  may  be  called  I M  "cr 
fissures-  iNTRAi/)BUi-AR -divide  inc  ioOcs  mlo  con- 
volutions, which,  in  most  cnses  ha\*c  r  \c 
designations. 

(a.)  The  Interlobular  Fissures  arc  (1)  ihc 
Fissure  of  Svlvius;  (  2  )  the  I        k  op  Rolando; 

(3)  the  parieto-occipital  Fi 

(I.)  The  Fissure  of  Sylvius,  unlike  the  other 
sulci  of  the  hei;  .  is  not  a  mere  i-  n  of 

the  cerebral  cortex,  but  is  :  1  bv  r  j,ng  upon 
itself  of  the  entire  cerebral  si  c  Chap.  III). 

r>c-inning  on  the  undei;  surface  of  the  hemi.sphere, 
at  a  jx)int  called  the  anterior  perforated  spot,  this 
hssure  runs  upwards  and  outwards  to  the  lateral 
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aspect  of  the  hemisphere,  and  there  divides  into  two 
Hmbs,  an  anterior,  vertical^  and  a  posterior,  horizontal 
(fig.  47,  page  76). 

(2.)  Fissure  of  Rolando  (figs.  46  and  47,  page 
76,  f.R.),  one  of  the  first  to  appear  in  the  development 
of  the  brain,  commences  above,  close  to,  though  rarely 
reaching  the  median  longitudinal  cleft,  and  then  de- 
scends obliquely  forwards  across  the  outer  surface  of 
the  hemisphere,  to  end  below  at  the  anterior  part  of 
the  horizontal  limb  of  the  fissure  of  Sylvius. 

(3.)  The  Parieto-occipital  fissure  appears  on 
both  the  outer  and  inner  surface  of  the  hemisphere. 

The  EXTERNAL  PARIETO-OCCIPITAL  FISSURE  is  a  short 

cleft  on  the  outer  aspect  of  the  hemisphere  near  its 
hinder  end  (fig.  46,  par.  occ);  the  internal 
PARiETAO-occiPiTAL  FISSURE,  continuous  abovc  with 
the  external,  is  a  very  constant  fissure,  and  descends 
vertically  on  the  mesial  aspect  of  the  cerebrum  (fig.  49, 
page  78,  par.  occ),  it  will  be  noticed,  with  that  surface 
of  the  hemispheres. 

(b.)  The  Intralobular  Fissures  separate  indi- 
vidual convolutions  from  each  other. — Those  which 
have  received  special  names  are — i.  the  pr^central 
(fig.  46,  prae.cent.);  11.  intraparietal  (fig.  46,  int. par.); 
III.  the  parallel  (fig  47,  parll.);  iv.  the  triradiate  (fig.  48, 
tr.f );  V.  the  collateral  (fig.  49,  coll.f);  vi.  the  callosal 
(fig.  49,  call.f);  VII.  calloso-marginal  (fig.  49,  calloso- 
m.);  VIII.  the  calcarine  (fig.  49,  cal);  and  ix.  the 
dentate  (fig.  49,  d.).  They  will  be  described  with  the 
convolutions  which  they  serve  to  map  out. 
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2.  Lobes  and  Convolutions  of  the 
Cerebral  Hemispheres. 

The  Lobes  of  the  cerebrum  are  five  in  number; 
four  are  bounded  by  the  interlobular  fissures  and  take 
their  names  from  the  bones  of  the  skull  in  relation  to 
which  they  lie.  They  are  (1)  the  frontal;  (ii)  the 
parietal;  (hi)  the  occipital;  (iv)  the  temporo- 
spHKNoiDAL,  The  fifth  lobe — the  central  lobe — 
(Insula  or  Isle  of  Reil)  is  not  in  r  t  with  the  bones 
of  the  skull,  but  is  hidden  within  tlic  l-issurc  of  "  >, 
the  margins  of  which  must  be  ^  1  in  order  lo 

sec  it. 

I.  The  Frontal  Lobe  (fi^.  46,  47,  481,  pages  76 

and  78))  is  pyramidal  in  and  is  bounded  behind 

by  the  MssuRE  of  Roi^ni>o  which  sopn-  \  from  the 
Parietal  IoIk;  below  by  the  w  .  al  ljmr  of  the 
FISSURE  of  Svf  vtus  which  separates  it  from  the 
Femporo-splv  ..il  lobe;  above,  where  it  passes  into 
the  inner  surface  of  the  hemisphere  by  the  great 
HORIZONTAL  FISSURE;  and  in  the  rest  of  its  extent  by 
the  MARGINS  of  the  hemisphere.  It  has  three  ■  s 
—an  outer,  an  inner  or  mesial,  and  an  inferior  or  ot  o.iui. 
The  outer  surface  has  four  convolutions;  one,  the 

ASCENPING   FRONTAL  CONVr  <  ^6 

a.f),  runs  |>arallel  to  and  m  front  of  the  fissure  of 
Rolando,  and  is  limited  in  front  by  the  i 
SULCUS  (fig.  46  and  47,  prae.  cent.),  be!        >v  the 
FISSURE  OF  Rolando.     The  rest  of  the  s  in 
front  of  this  gyms  is  mapped  out  bv  two  tran.sverse 
parallel  sulci  into  three  antero  g)Ti— the 
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SUPERIOR,  the  MIDDLE,  and  the  inferior  frontal 
CONVOLUTIONS  (fig.  46  and  47,  s.m.i.f.),  which  have 
been  classed  together  by  Gowers  under  the  term  pre- 
frontal LOBE.  The  left  inferior  frontal  convolution  is 
often  called  Brocas'  convolution  and  probably  contains 
the  centre  for  speech. 

The  orbital  siirface  of  the  Frontal  Lobe  presents, 
at  about  its  centre,  a  three-legged  sulcus— the  tri- 
RADIATE  FISSURE — which  Subdivides  the  surface  into 
three  gyri,  an  internal  orbital  or  gyrus  rectus 
(fig.  48,  page  78,  i.or.)  '  an  anterior  orbital  (fig.  48, 
a. or.);  and  an  external  orbital  (fig.  48,  e.or.);  all 
of  which  are  mere  prolongations,  into  this  surface,  of 
the  convolution  of  the  outer  surface.  Thus  the 
superior  frontal  convolution  passes  into  the  gyrus 
rectus,  the  middle  into  the  anterior  orbital,  and  the 
inferior  into  the  external  orbital. 

On  the  surface  of  the  gyrus  rectus  is  lodged,  in 
a  triangular  sulcus — olpactory  groove, — a  club 
shaped  body — the  olfactory  bulb  and  its  peduncle. 
Traced  backwards  the  peduncle  bifurcates  behind  into 
two  white  bands,  the  outer  passing  backwards  towards 
the  fissure  of  Sylvius  where  it  is  lost,  the  inner  running 
to  the  side  of  the  great  longitudinal  fissure  (fig.  24, 
page  24).  Between  these  two  limbs  you  will  see  a 
small  conical  elevation — the  olfactory  tubercle, 
which  is  often  looked  upon  as  the  middle  root  of  the 
olfactory  peduncle. 

The  mesial  surface  of  the  Frontal  Lobe  will  be 
described  with  the  corresponding  surface  of  the  hemi- 
sphere. 
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TABLE  OF  THE  Frontal  Convolutions. 

f Ascending  frontal. 
Superior  frontaL 
Middle  frontal. 
Inferior  frontal. 


Frontal  lobe. 


Inner  surface. 


(See  mesial  surCftce  of  bemis- 
1^  pheres. 

^  Internal  orbital  (Gyms  rectus). 
Lower  surface.-.  Anterior  orbital. 

[  External  orbital. 

II.  'Ihc  Parietal   Lobe  ha-s  an  inner 
belonging  to  the  inner  aspect  of  the  1. 
mesial  surfare) ;  and  an  outer  surface^  lateral  and 
convex,  which  is  bounded  in  front  by  the  fissure  of 
Rolando,  scj        iir  it  from  the         1  lobe;  behind 
by  the  parikto         itai.  \  ,        •  •    j  it  from 

the  occipital  lobe;  and  below  by  the 
of  the  ussuRK  of  Sylvius  sqxmiting  it  from  the 
mporo-sphenoidal  lolx;. 

This  surface  is  furrowed  by  two  sulci,  the  one  i* 
directed  downwards  parallel  to  and  behind  the  fissrrr 
of  Rolando,  and  forms  the  '^'^  ••  rior  limit  of  i;.c 
ASCKNDiNc;  PARiF.TAi.  coNVOLUi .  '>«?t  Central); 
other,  the  fntra-parif.tai.  sulcun  ^w^.  47,  intr.  paru;, 
arches  from  before  backwards  through  the  centre  of 
the  surface,  and  subdi\-ides  it  into  an  upper  d 
the  SUPERIOR  PARIETAL  LOBULE  (fig.  47,  s.p.L>;  and  a 
lowerdivision— the  INFERIOR  PARIETAL  ! 

i.p..l.).    The  inferior  jxirietal  lobule  is  agam 

into  an  anterior  |)art  arching  round  the  posterior  end 

of  the  horizontal  limb  of  the  of  S 

called  the  supramar(;inal  gyrus  or  convolution  of 
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the  PARIETAL  EMINENCE  (Tumcr);  and  a  posterior 
part,  behind  the  horizontal  limb  of  the  fissure  of  Sylvius, 
and  round  the  hinder  end  of  the  parallel  sulcus 
(fig-  49j  parll.  f.),  and  called  the  angular  gyrus  (fig. 
47,  ang.).  This  later  gyrus  passes  below,  without  any 
line  of  demarcation,  into  the  middle  temporo-sphenoidal 
convolution  (fig.  47,  m.t.s.).  The  angular  gyrus  prob- 
ably contains  the  centre  for  sight,  though  the  occipital 
lobes  are  closely  connected  with  this  same  function. 

The  ascending  frontal  and  ascending  parietal  con- 
volutions contain  the  chief  motor  centres  (fig.  50, 
page  84). 

TABLE  OF  THE  Convolutions  of  the  Parietal  Lobe. 

{Ascending  parietal.    Supra  mar- 
Superior  parietal.    •  ginal. 
Inferior  parietal.     (  Angular. 

Inner  surface.  I "^^^^^^  surface  of  hemis- 
t  pheres. 

III.  The  Occipital  Lobe. — This  lobe  presents  a 
greater  number  of  individual  variations  in  the  arrange- 
ment of  its  convolutions  than  any  of  the  other  lobes. 
Pyramidal  in  shape,  with  the  apex  backwards,  it  has 
three  surfaces,  an  external^  in  contact  with  the  parietal 
bone,  an  internal,  forming  part  of  the  mesial  surface 
of  the  hemisphere,  and  an  inferior,  continuous  with 
the  under  surface  of  the  temporo-sphenoidal  lobe.  At 
present  we  shall  notice  the  external  surface  only; 
the  others  will  be  described  with  the  corresponding 
surfaces  of  the  hemispheres.  The  external  surface  is 
bounded  in  front  by  the  parieto-occipital  fissure,  and 
by  a  line  drawn  downwards  from  it  across  the  surface 
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(ii.)  The  Nervous  Constituents  of  the  Grey 
Matter  are  of  two  kinds  : — {a)  Multipolar  ner\e  cells 
of  large  size,  occurring  either  singly  or  collected  into 
groups,  {vesicular  columns)^  the  branching  processes 
given  off  by  the  nerve  cells,  forming  a  fine  but  dense 
meshwork  of  fibriliae.  (b)  Medullated  ner\e  fibres, 
some  of  which  are  continuous  with  the  a\  nder 
[)rocesses  of  the  cells,  whilst  others  are  single  fn>ies  or 
strands  of  fibres,  derived  from  various  cs,  and 
traversing  the  grey  matter  irregularly. 

Vesicular  Columns,  or  (iroups  of  Ner\e  (  n 
the  grey  matter  of  the  cord  (fi>f.  12,  p.  iS).  The 
groups  of  nerve  cells  seen  in  t  of  the 

s[)inal  cord  are,  you  will  readilv  u;  iS 
of  columns  of  cells,  ler  through  the 

vvhf)lc  length  of  the  irrev  matter,  or  only  through 
certain  regions  of  it  ;  i  .y  arc  .        1  as  vesirulnr 

or  ganglionic  colunms. 

The  largest  of  these  groups  is  that  situated  in  the 
fore  part  of  the  anterior  comu.  It  can  be  traced 
throughout  the  entire  length  of  the  cord,  and  is  known 
as  the  ANTERIOR  vKsicuLAR  COLUMN,  though  it  can 
Ixi  sulxlivided  into  two  groups — the  one  anterior  or 
inner,  the  other  lateral  (fig.  12,  p.  18.  a.e.).  In  the 
lumfxir  region  an  additional  posterior  group,  which  lies 
behind  the  anterior,  makes  its  appearar 

Since  it  is  to  these  groups  of  cells  ol  the  a  r 
comu  that  many  of  the  anterior  or  motor  ner\e  fibres 
can  Ixi  traced,  the  entire  collection  has  been  t  1 
the  "  motor  vesicular  column.  '    More  rc 
over,  it  has  been  stated  that  the  cells  also  c  a 
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trophic  influence  on  the  muscles.  This  conclusion 
receives  support  from  the  fact  that,  in  any  injury  to  the 
cells  of  the  brain  cortex  (called  the  first  trophic  realm*), 
the  degeneration  of  the  muscles  which  follows  is  by 
no  means  rapid,  whereas,  if  the  cells  of  the  anterior 
vesicular  column  (second  trophic  realm)  be  injured, 
besides  paralysis  of  the  nerves,  rapid  degeneration  of 
the  muscles  is  the  result. 

The  second  well-marked  group  of  cells  is  placed  at 
the  base  of  the  posterior  horn,  near  its  inner  angle. 
It  is  found  only  along  the  middle  region  of  the  cord, 
from  the  seventh  cervical  to  the  first  lumbar  vertebra, 
and  is  variously  known  as  posterior  vesicular 
COLUMN,  Clarke's  column.  Dorsal  nucleus  (fig.  12, 
p.c).  It  has  an  intimate  connection  with  the 
posterior  or  sensory  nerve  roots. 

A  third  group  of  nerve  cells,  the  nucleus  of  the 

INTERMEDIO-LATERAL  TRACT,  (fig.  12,  i.l),  licS  at  the 

root  of  the  posterior  cornu  on  its  outer  side,  within 
the  column  of  grey  matter  of  the  same  name,  and,  like 
it,  can  be  distinguished  in  the  dorsal  region  only. 

Table  of  Vesicular  Columns. 

( Antero-internal  group. 

1.  Anterior  vesicular  column.  |Antero-external  group. 

2.  Intermedio-lateral  vesicular  column. 

3.  Posterior  vesicular  column  ;  Clark's  column  ;  Dorsal  nucleus. 

Structure. — The  cells  of  the  vesicular  columns 
vary  considerably  both  in  size  and  shape.    Most  of 


*  These  well-chosen  terms  we  owe  to  Dr  Wyllie,  Lecturer  on  Medicine, 
School  of  Medicine,  Edinburgh. 
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them  are  stellate  or  multipolar,  (fig.  1 3  and  14,  p.  18),  but 
some  give  off  only  two  processes,  one  or  both  of  which 
soon  divides  into  delicate  branches,  kno^^Tl  as  the  erey 
processes.  The  cells  themselves  have  no  >  t 
nucleated  sheath,  and  thus  differ  from  those  found  in 
the  various  ganglia  throughout  the  body.  Each, 
however,  has  a  large,  round  or  o\-al  nucleus,  enrlo«:ed 
in  a  membrane,  and  containing  a  network  <S  »  ae 
and  one  or  more  nucleoli  (fig.  14,  p.  18). 

The  largest  cells  will  be  found  in  the  anterior 
vesicular  column,  c        illy  in  its  outer  group  (fig,  13); 

and  similar  ones  rx  <  ur  m  Clarke's  «  n.    In  these 

situations  the  cells,  l>  ;  -  <  . -scs,  are 

furnished  with  an  unl)ran<  hed  .     .    h  soon 

becomes  encased  in  a  m  I*his  it 
known  as  the  a\ 

In  structure  the  medullaicd  fi  n  the  grey 
matter  are  in  all  resjHJcts  <s'M.;|ar  to  i.,  v»  tc 

columns,  and  will       <>  ,>»-»V  r*. 

page  23.) 

II.  The  White  Mailer  of  the  Spinal  Cord. 
Taking  up  the  spinal  cord,  e  it  with 

the  naked  eye.  and  you  will  see  that  the  white 
matter  forms  the  outer  or  c  part  of  t  1 
surrounds  the  grey  centre.  It  js  arranged  in  a  series 
of  columns,  and  ^!  Iv  increases  in  .v  , 
below  upwards,  h<  augi .        1  in  t !  , 

cervical  and  lumlxir  :s.     Compared  w,ih 

the  grey  matter,  it  is  more  abundant  in  the  ne<^V  p^-d 
back,  hut  less  so  in  the  loins. 
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i.  White  Columns  or  Segments  of  the  Cord, 
and  their  Subdivisions  (fig.  19,  p.  22). — Your 
attention,  you  will  remember,  has  already  been  called 
to  the  fact  that  the  exit  and  entrance  of  the  nerve  roots 
subdivide  each  lateral  half  of  the  cord  into  three 
longitudinal  white  segments  or  columns — namely,  an 
ANTERIOR,  a  LATERAL,  and  a  posterior;  each  of 
which,  however,  can  be  again  subdivided  into  smaller 
tracts  or  strands,  which  have  received  special  names 
(fig.  16,  17,  18,  19,  p.  22). 

To  determine  by  actual  dissection  the  course  of 
the  various  tracts  or  strands  of  fibres  which  pass 
along  these  columns  would  be  impossible.  The  task, 
however,  has  been  much  simplified  by  the  study 
of  development  and  of  pathology ;  for  "  we  may  learn 
as  much  of  the  course  of  the  fibres  by  studying  them 
in  their  birth  as  in  their  death — in  their  development 
as  in  their  decay."  The  former  teaches  us  that 
different  tracts  or  bundles  of  fibres  acquire  their  white 
substance  (medullary  sheath)  at  different  periods  of 
their  development,  so  that  in  specially  prepared  speci- 
mens we  are  enabled  to  pick  them  out  and  trace  them 
through  successive  sections  of  the  cord.  On  the  other 
hand,  the  selective  action  exercised  by  disease,  (so 
analogous  to  that  exercised  by  certain  poisons,)  affords 
equally  valuable  information.  For  to  Pathology  we 
are  indebted  for  the  knowledge  that,  when  a  nerve 
fibre  degenerates  in  consequence  of  lesion  or  disease, 
the  proper  nerve  substance  is  replaced  by  connective 
tissue,  which,  when  treated  with  certain  staining 
re-agents,  behaves  differently  from  the  surrounding 
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undegenerated  nerves.  By  the  above  means  the 
following  information,  in  regard  to  the  columns  of  the 
cord,  has  been  obtained  : — 

(a)  Anterior  Column. —  In  this  column  have 
been  defined  a  median  and  a  lateral  division.  The 
median  division,  antero-internal  tract  (fig.  i6, 
&c.,  a.i.),  (the  Direct  pyramidal  tract.  Fasciculus  of 
Tiirck*),  is  a  well-marked  bundle  of  fibres,  situated 
close  to  the  anterior  median  fissure.  It  i-s  as  we 
shall  sec  hereafter,  a  continuation  of  that  part  of 
the  anterior  pyramid  of  the  medulla  .;ata  which 

docs  not  decussate,  hence  its  name — atrt^  P)TamidaI 
tract. 

The  lateral  part  of  the  at  :nn,  o 

EXTERNAi,  TRACT  (fig.  i6,  iVc,  xc),  fofmine  by  far 
the  larger  part,  has  also  been  called  the  Ar  root 
zone  (Charcot),  or  Basis  bundle  (Tun.* 

(/')  Lateral  Column.— This  well-defined  tract, 
marked  off  on  the  surface  of  the  cord  by  the  antefx>- 
lateral  and  {wstero-lateral  gnx>ves,  and  limited  in- 
ternally by  the  two  grey  comua,  is  composed  of  four 
distinct  strands  of  fibres.  Thus  occupying  the  posterior 
part  of  the  column,  at  a  little  distance  from  r  rUoc 
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of  the  cord,  is  a  bundle  of  fibres  known  as  the  crossed 

PYRAMIDAL   TRACT  (fig.    l6,   &C.,  C.p.),   which,   aS  we 

shall  afterwards  see,  is  continued  upwards  into  the 
anterior  pyramid  of  the  opposite  side  of  the  medulla 
oblongata;  hence  the  name  ^r^-m^^  pyramidal  tract. 

The  thin  lamina  of  white  matter,  which  separates  this 
tract  (crossed  pyramidal)  from  the  surface  of  the  cord, 
constitutes  the  direct  lateral  cerebellar  tract 
(figs.  1 6,  &c.,  c.p.,  p.  22),  so-called  from  its  supposed 
connection  with  the  cerebellum  on  the  same  side. 

Then  again  Haddon  and  Gowers  have  been  able 
to  define  two  symmetrical  areas,  situated  one  in  the 
anterior  part  of  each  lateral  column  in  front  of  the 
crossed  pyramidal  tract  (fig.  16,  s.).  These  bundles 
are  probably  sensory  in  nature.  * 

The  rest  of  the  lateral  column  is  called  the  mixed 
zone  (fig.  19,  m.z.),  though  it  is  often  divided  into  two 
parts,  anterior  and  posterior  mixed  strands, — the  latter 
being  also  called  the  "limiting  layer"  (fig.  19). 

(f)  Posterior  Column. — The  arrangement  of 
the  strands  in  this  column  somewhat  resembles  that  in 
the  anterior  (fig.  19),  Thus,  especially  in  the  cervical 
region,  we  find  close  to  the  posterior  median  fissure 
a  narrow  band  called  the  postero-internal  tract 
(fig.  19,  p.i.),  (Posterior  median  column,  Fasciculus  of 
Goll);  and  an  external  division  named  the  postero- 
external TRACT,  (Cuneate  fasciculus.  Posterior  root 
zone,  Fasciculus  of  Burdach)  (fig.  19,  p.e.).  The  dis- 
tinction between  these  two  parts  of  the  posterior  column 
is  of  considerable  importance  in  the  pathology  of 
Locomotor  Ataxy  (Bristowe,  p.  10 19.    Ed.  1884). 


^  This  tract  is  called  by  Gowers  the  antero- lateral  ascending  tract, 
(fig.  19,  ant.  lat.  asc.) 
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ii.  White  Commissure. —  The  two  anterior 
white  columns  of  opposite  sides  of  the  cord  are  united 
across  the  middle  line  by  the  anterior  or  white  part  of 
the  spinal  commissure  (fig.  12,  p.  18,  a.c).  It  is  seen 
at  the  bottom  of  the  anterior  median  fissure,  and 
consists  of  decussating  white  fibres  derived  partly  from 
the  anterior  column,  partly  from  both  anterior  and 
posterior  nerve  roots. 

Table  of  White  Tracts  of  the  Spinal  Cord. 

(Plate  4,  fig.  19,  p.  22.) 

I.  Ante7-o-internal.    Fasciculus  of  Tiirck,  Direct 
Anterior  pyramidal.    Uncrossed  pyramidal, 

column,    j  2.  A7itero  -  external.      Basis     bundle  (Turner). 
Anterior  root  zone  (Charcot). 

(I.  Crossed  pyramidal. 
2.  Direct  lateral  cerebellar. 
3.  Sensory  zotie  {Goyftr^). 
4.  Mixed  zone — anterior  mixed;  posterior  mixed 
or  limiting  layer. 

Posterior  y-  ^°^^"''>-"^^^^">^'^l-    Fasciculus  of  Goll. 
column.    1  ^"  P°^^^^o-^xi<:^-nal.    Fasciculus  of  Burdach.  Pos- 
[       terior  root  zone  (Charcot).  Fasciculus  cuneatus. 

Minute  Structure  of  the  White  Matter  (fig. 
20  and  21,  p.  22).— With  the  exception  of  blood- 
vessels, and  of  the  neuroglia  which  forms  a  supporting 
framework,  the  white  substance  of  the  cord  is  almost 
entirely  made  up  of  medullated  nerve  fibres,  running 
for  the  most  part  longitudinally.  Each  fibre  consists 
of  a  central  core  or  axis  cylinder  which  appears  in 
section  as  a  dark  spot,  surrounded  by  a  laminated 
medullary  sheath  (fig.  20  and  21).  Neither  neurilemma 
nor  nodes  of  Ranvier  can  be  detected. 
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In  addition  to  the  accumulations  of  neuroglia 
already  described  under  the  names  of  substantia 
gelatinosa  and  central  grey  nucleus,  there  is  upon  the 
surface  of  the  cord,  immediately  beneath  the  pia 
mater,  a  layer  of  this  same  substance,  which  sends 
processes  into  the  various  clefts  and  septa  of  the 
cord. 

5.  Deep  Origins  of  Spinal  Nerves  (fig.  22). — 
The  ANTERIOR  NERVE  ROOTS,  taking  their  super- 
ficial origin  from  the  antero-lateral  groove,  can  be 
traced  inwards  through  the  peripheral  white  substance 
to  the  anterior  cornu,  which  they  enter  in  several 
bundles.  Their  fibres  may  be  traced  as  follows 
(fig.  22,  a.):— 

1 .  To  the  lateral  group  of  cells  in  the  anterior  horn. 

2.  To  the  lateral  white  columns. 

3.  To  the  posterior  cornu. 

4.  To  the  anterior  part  of  the  commissure. 

5.  To  the  anterior  group  of  cells  in  the  anterior  horn. 
The  POSTERIOR  NERVE  ROOTS  enter  the  cord  at 

the  postero-lateral  groove  in  two  distinct  bundles — 
external  and  internal  (fig.  22,  p.). 

The  fibres  of  the  external  bundle  can  be  followed — 

1.  To  nerve  cells  of  posterior  horn. 

2.  To  anterior  horn. 

3.  To  posterior  part  of  the  commissure. 

The  fibres  of  the  internal  bundle  do  not  pass 
straight  to  the  grey  matter,  but  enter  the  white  sub- 
stance of  the  posterior  column,  in  which  they  run 
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upwards  for  a  variable  distance,  and  ultimately  pass  to 
the  following  destinations  : — 

1.  The  lateral  cells  of  the  anterior  horn. 

2.  The  cells  of  Clarke's  column. 

3.  The  posterior  part  of  the  commissure. 


SUM  MARY. -To  sum  up,  then,  we  have  the  cord 
presented  to  us  as  an  elongated  mass  of  nervous  sub- 
stance, consisting  of  white  and  grey  matter ;  invested 
by  three  membranes ;  having  two  distinct  enlarge- 
ments; giving  origin  to  thirty-one  pairs  of  nerv" 
nourished  by  spinal  vessels,  and  divided  by  antcr 
and  posterior  fissures  into  two  lateral  segr 
of  wliich  has  three  sulxiivisions. 

We  shall  now  jiass  to  the  dcM  ripiion  of  i 
and  its  .Membranes. 


26 


CHAPTER  II. 

THE  BRAIN 

AND  ITS 

MEMBRANES. 

Under  the  term  Brain  or  Encephalon  is  included  all 
that  part  of  the  great  central  nervous  system  which  is 
enclosed  within  the  cavity  of  the  cranium.  Invested 
by  three  membranes,  it  presents,  as  you  will  afterwards 
see,  three  distinct  subdivisions  :  i.  The  Cerebrum, 
a  large  convoluted  mass ;  ii.  the  Cerebellum  or 
little  Brain ;  in.  the  Pons  Varolii,  a  white  transverse 
band  ;  and  iv.  the  Medulla  Oblongata,  the  enlarged 
upper  end  of  the  spinal  cord. 

DISSECTION.— I.  To  expose  the  Membranes  of  the 
Brain. — Make  an  incision  along  the  middle  line  through  the 
entire  thickness  of  the  scalp,  from  the  root  of  the  nose  in  front  to 
the  external  occipital  protuberance  behind.  Turn  back  the 
pericranium  to  the  level  of  the  ears,  and  then  saw  through  the 
outer  table  of  the  skull-cap  along  a  line  passing  round  the  skull, 
about  half  an  inch  above  the  external  occipital  protuberance 
behind,  and  about  the  same  distance  above  the  supraorbital  arch 
in  front.  Break  through  the  inner  table  with  the  chisel  and 
forcibly  raise  the  detached  skull-cap,  which  you  will  find  more 
or  less  adherent  to  the  subjacent  membrane,  especially  along  the 
lines  of  the  cranial  sutures.  Branches  of  the  meningeal  arteries 
will  be  seen  ramifying  on  the  outer  surface  of  the  exposed 
membrane,  between  it  and  the  bone. 
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II.  To  Remove  the  Brain. —With  a  sharp  pair  of 
scissors  cut  through  the  dura  mater  at  the  same  level  at  which 
you  have  sawn  the  bones,  and  reflect  it  upwards  towards 
the  top  of  the  head.     Examine  as  far  as  you  can  the  strong 
process,  falx  major,  passing  down  mcsiaJly  between  the  halves 
of  the  cerebral  hemispheres.    Divide  this  process  in  front  where 
it  is  attached  to  the  Crista  Galli  of  the  Ethmoid,  and  cut  throogfa 
the  veins  which  enter  the  sinus  cf  :  its  upper  border. 

Raising  the  falx  out  of  the  longi:  .  turn  it  back,  but 

do  not  cut  it  behind.     Now  pa^o  u.c  ~  of  the  left  hand 

beneath  the  fore  part  of  the  brain,  and         y  raise  it  from  the 
anterior  cranial  fu3>ac,  taking  care  to  detach  the  email,  white, 
rounded  bands,  OLFACTORY  LOBES  ( ist  pair),  from  the  ci.  ti 
plate  of  the  ethmoid,    (a)  The  OPTIC  NERVES  (2nd  pair)  and 
the  (/^)  two  INTERNAL  CAROTii>s  will  now  be  seen  dote  to  the 
anterior  clinoid  >cs,  an  '         \  be  divided.    I'lcrcing  the 

dura  malcr,  extcm.ii  \o  the  »  '     rotUKl  '      "  i> 

NKRVKs,  and  in  the  free  mai^.  .     .  \..     .  ..    jtum  Ccu.a...i, 

which  is  now  exj)o*ctl,  wiil      ^'•'"i  •V'*        '  f  '  vrrvr*. 
Cut  through  these,  and  t!  h 
will  l)e  .seen  |)a!»ing  down  t  the  Sella  1  of  the 

Sphencjul.    Then  with  the  pomt  of  the  knife  make  an  tncuioo 
through  the  margin  of  the  T<  n  on  each  side,  jttst  be? 

and  p;ir.illcl  to,  th-  ptut  of  inc 

tenifxir.il  Iwnc.  c.itr.  ...^  .uju  a:.  \xi  u»w*  as  mm— 1|, 

but  beiniT  .  mmImI  :  ,,■  t,,  the  r  .f,  beneath.     Yoa  will 

s«  .  whici.         eqoire  to  be  divided 

one  after  another.    Just  Ijclow  the  a  end  of  the  tcotohvm 

will  be  found  (/)  the  large  5TH  NEEVlS;  oeaier  the  middle 
line  the  (/)  6th  nerves;  beknr  and  external  to  the 

5th.  KvciAt.  V  of  the  7ih  nerve  and 

the  auditory  artery ;  .  -  the  THREE 

DIVISIONS  of  the  8i  n  ........  .     ,  oiyngeal  aor! 

vagus,  but  leave  intact  \Vr     i- n!  •  •     -»  accetsoi) 

lower  down  near  the  i,  .  .  poclomal 

NERVE,  consisting  of  two  bundles  which  pass  through  two 
separate  openings  in  the  duia  mater.    Next  pass  the  knife  as 
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far  down  the  spinal  canal  as  possible,  and  divide  the  spinal 
cord,  the  nerve  roots  attached  to  its  sides,  and  the  vertebral 
arteries  as  they  wind  round  from  the  back.  Tear  through  the 
veins  of  Galen,  and  the  entire  brain  can  now  be  easily  removed 
from  its  bed,  and  should  be  at  once  placed  in  spirit.  Leave  it 
there  for  a  few  days  ;  then  examine  and  carefully  remove  the 
pia  mater  except  at  the  back  between  the  cerebrum  and 
cerebellum. 


Section  I. 

MEMBRANES   OF  THE  BRAIN. 

Cranial  Dura  Mater.— To  examine  the  dura  mater  re- 
place as  far  as  you  can  the  falx  major  and  the  tentorium  cerebelli 
and  fasten  them  in  their  places  by  a  few  stitches ;  but  it  will  be 
far  more  satisfactory  for  you  if  you  can  obtain  a  specimen 
specially  prepared  to  show  the  arrangement  of  the  dura  mater. 

I.  THE  DURA  MATER. 

The  Cranial  Dura  Mater  is  a  dense  white 
fibro-serous  membrane,  rough  externally,  smooth  and 
polished  within,  where  it  is  lined  by  a  layer  of 
endothelial  cells  similar  to  that  which  Hnes  the  spinal 
dura  mater.  Composed  of  two  layers,  an  inner, 
which  sends  processes  between  the  parts  of  the 
brain,  and  an  outer,  which  forms  the  endosteum 
of  the  inner  table  of  the  cranium,  it  adheres  to  the 
bones  of  the  skull,  especially  along  the  lines  of  the 
cranial  sutures  and  at  the  base  of  the  cranium.  This 
latter  fact   accounts   for  the    rare    occurrence  of 
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accumulations  of  pus  or  blood  in  this  situation.  The 
dura  mater  also  sends  sheaths  along  the  several  cranial 
nerves  as  they  leave  the  skull  through  their  various 
foramina,  and,  passing  into  the  orbital  cavities,  blends 
with  their  periosteum.  At  the  lower  margin  of  the 
foramen  magnum  it  is  closely  attached  to  the  bones, 
and  becomes  continuous  with  the  spinal  dura  mater. 
Along  certain  lines,  the  two  layers  of  which  cranial 
dura  mater  is  composed  separate  from  each  other, 
leaving  variously  shaped  channels 
SINUSES,  for  the  passage  of  the  blood  from  the  brain 
into  the  venous  .system. 

Of  the  partitions  given  off  from  its  inner  l.iver,  two, 
the  FALX  CEREBRI,  and  •  ALX  .  arc 
vertical,  the   third,  ;  .forium  i.li,  is 

usually  .said  to  be  ht  :al,  though  it  i«?  fhr  mon^ 
vertical  than  horizontal. 

I.  Falx  Cerebri— So  called  from  its  sickle*shaped 

form,  (fig.  25  and  26  f.m.,)  is  the  vertirn'  •  -   r^ura 

mater  which  is  lodged  in  the  great  lo;.^. .4.  i*.v>ure, 
and  which  scjiaratcs  the  inner  su'''  of  the  cerebral 
hemispheres  from  each  other.  In  li^;.;  ii  is  pointed,and 
is  attached  to  the  apex  and  to  the  posterior  margin  of  the 
Crista  (ialli.  Behind  it  widens  out  and  is  fixed  in  the 
middle  line  to  the  upper  .surface  of  the  T  1.  Its 

upiK^r  convex  margin  <  udinal 
sinus  and  adheres  to  the  inner  ol  the  skull  along 

the  ridges  on  each  side  of  the  n^  vsion.  The 

lower  margin  concave  and  free,  is  m  c<         with  the 
upper  surface  of  the  cor^ius  callosum,  and  ■ 
inferior  Ion         nal  sii 
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2.  The  Falx  Cerebelli  (fig.  25  and  26  f.c.)  is  the 
small  median  vertical  triangular  partition,  attached 
behind  to  the  internal  occipital  crest,  and  above,  at  its 
widest  part,  to  the  under  surface  of  the  tentorium 
cerebelli.  Its  free  concave  margin  projects  forwards 
and  fits  into  the  notch  between  the  halves  of  the 
cerebellum,  and  its  posterior  attached  margin  contains 
the  occipital  simus,  which  is  single  above  but  bifid 
below. 

3.  The  Tentorium  Cerebelli,  (fig.  25  and  26 
t.c.,)  supporting  the  posterior  part  of  the  cerebrum, 
passes  forwards  and  upwards,  somewhat  horizontally,  as 
an  arched  tent-like  partition  between  the  big  brain  and 
the  little  brain.  Its  posterior  convex  margin  is  attached 
behind  to  the  transverse  ridges  on  the  occipital,  parietal, 
and  temporal  bones,  and  to  the  upper  margin  of  the 
petrous  part  of  the  temporal  bones,  and  ends  in  front  at 
the  posterior  clinoid  processes.  This  margin  contains 
the  lateral  sinuses  behind  and  the  superior  petrosal 
sinuses  in  front.  The  anterior  concave  margin,  free  in 
the  greater  part  of  its  extent,  is  attached  on  each  side 
by  a  narrow  slip  to  the  anterior  clinoid  processes. 
Between  this  margin  and  the  dorsum  sellae  of  the 
sphenoid  is  an  oval  opening  for  the  passage  of  the 
crura  cerebri.  Along  the  middle  line  of  the  upper 
surface  of  the  tentorium  runs  the  straight  sinus,  which 
receives  the  veins  of  Galen  from  the  interior  of  the 
brain. 

The  MINUTE  STRUCTURE  of  the  dura  mater  of  the 
brain  is  similar  to  that  of  the  spinal  cord. 


Pia  Mater. 
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Table. — Agreements  and  differences  in  the  arrange- 
ment of  the  cranial  and  spinal  dura  mater: — 
jsn.  Both  are  fibro-serous  membranes ; 
I J  2.  Both  invest  their  respective  organs  ; 

Both  form  the  boundaries  of  the  subdural 
space. 

'4.  The  cranial  dura  mater  forms  the  pen  1 
to  the  bones,  the  spinal  does  not ; 
The  cranial  dura  mater  sends  off  processes 
between  the  parts  of  the  brain  ;  not  so  the 
spinal  dura  mater ;  it  gives  off  no  nroresses. 
The  cranial  dura  mater,  by  the  sejv        i  of  its 
constituent  layers,  encloses  the  va 
sinu-ses;  the  spinal  dura  mater  form*;  no  ^\\c\\ 
sinu.ses. 

The  cranial  dura  mater  recei\'es  its  nerve  sur*  ^ 
from  the  4th,  5th,  and  the  s>'mpathetic. 

Pacchionian  Bodies  (or  Glands)  arc  small  white 
elevations,  which  indent  the  inner  surface  of  the  skull, 
along  ca(  h  side  of  the  middle  line.    They  are  r  •  - 
growths  of  the  ^-illi  which  normally  exist  in  inc 
arachnoid.    Their  use  is  unknown. 

II.  THE   PIA  MATER. 

The  Pia  Mater  of  the  brain,  (fig.  27,  p.),  like  that 
of  the  spinal  cord,  is  an  extremely  fine,  va^    '  mem- 
brane, comixised  of  a  plexus  of  c.v     -y  b.o^u 
held  together  by  delicate,  conneciuc  ii.vsue,  Cc 
the  surface  of  the  brain,  it  dij>s  into  the  ^        >  fi  ^  !  . 
l)etween  the  convolutions  :  and,  from  its  inner  .s 
pass  numberless  blood-vessels  for  the  •  •  of 
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the  substance  of  the  brain.  Besides  the  septa  between 
the  convolutions  the  pia  mater  also  sends  through  the 
great  transverse  fissure  (see  Ventricles)  into  the  lateral 
ventricles  a  special  prolongation,  the  velum  interpositum 
with  its  vascular  fringe,  the  choroid  plexus;  and  a 
similar  vascular  process  of  pia  mater,  known  as  the  tela 
choroidea  inferior  or  choroid  plexus  of  the  4th  ventricle, 
lies  on  the  roof  of  that  cavity. 

In  STRUCTURE  the  pia  mater  of  the  brain  corresponds 
to  the  inner  of  the  two  layers  of  the  pia  mater  of  the 
cord.  It  receives  its  nerve  supply  from  the  3rd,  5th,  6th 
facial,  and  8th  nerves,  as  well  as  from  the  sympathetic. 

III.  THE  ARACHNOID. 

The  Arachnoid  (fig.  27,  a.)  is  a  smooth,  glistening, 
transparent,  colourless  membrane,  situated  between  the 
dura  mater  and  the  pia  mater.  Formed  of  a  single  layer, 
which  envelops  the  brain,  but  does  not  pass  into  its 
fissures,  it  is  connected  to  the  pia  mater  beneath 
by  the  subarachnoid  trabeculae,  which  are  far  more 
numerous  than  those  in  the  spinal  cord.  -  At  certain 
spots,  especially  at  the  base  of  the  brain,  the  pia  mater 
and  the  arachnoid  are  widely  separated  from  each  other, 
forming  the  subarachnoid  spaces,  which  contains 
most  of  the  cerebrospinal  fluid. 

There  is  no  difference  in  structure  between  the 
cranial  and  spinal  arachnoid.  The  nerve  supply  to  the 
former  is  probably  the  5th,  the  facial,  and  the  spinal 
accessory  nerves. 

Subarachnoid  and  Subdural  Spaces  (fig.  27, 
s.a.). — The  space  between  the  dura  mater  and  the 


Vetious  Sinuses. 
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arachnoid  is  called  the  Subdural  space,  and  is  lined  by 
endothelial  cells.  The  space  between  the  arachnoid 
and  pia  mater  is  the  Subarachnoid  space,  and  is  crossed 
by  the  subarachnoid  trabeculae.  Both  its  inner  and 
outer  walls  are  lined  by  endothelial  cells,  which  also 
cover  the  surfaces  of  the  trabecular  The  Sahara*  hnoid 
space  is  most  distinct,  i.  at  the  great  longitudinal  fissure  ; 
II.  at  the  base  of  the  brain,  in  the  tri.r  •  rval, 

between  the  anterior  border  of  the  Puii;>  ^  aroiii  and 
the  middle  and  anterior  lobes  of  the  cerebrum  ;  lii. 
posteriorly,  between  the  ceretjcllum  and  the  n 
oblongata. 

Cerebrospinal  i'  iuid. —  1  he  i        >  of  the 
arachnoid  train;*  uhe  are  '.  by  inc  «  il 

fluid,  which  communicalo  wiiii  ihc  fluid  m  il 
subarachnoid  spa*  e,  through  the  of  A/  f 

in  the  roof  of  the  4lh  Vcn"  .  p.  |;4),  and 

through  two  similar  .  m  the  .f 

between  the  medulla  .  r 
roots  of  the  gloss  nerves.  The*  .1 

fluid  is  not  merely  ii  d  to  fill  the  s  I 
spare,  but  helps  to  protect  the  ncne  < 

sucUlen  sho<  ks:  acting  in  fact  05  a  water-bed  (h  

on  which  the  brain  rests.     Arf,.rdinL'  to  Foster  it  is 

prolxible  that  the  cerebro>,   ....  ,  being  of  the 

nature  of  Ivmph,  subsenes  the  nutrition  of  the  brain. 

IV.  VENOUS  SINL 
The  sinuses  of  the  brain,  formed  by  the  > 
of  the  two  layers  of  the  dura  maier,  are 
endothelial  cells  continuous  with  those  in  the  r 
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of  the  veins.  They  are  fifteen  in  number,  five  paired 
and  five  single.  The  single  sinuses  are  the  superior 
and  the  inferior  longitudinal;  the  straight  sinus;  the 
circular,  and  the  transverse.  The  paired  set  includes 
the  two  superior  and  the  two  inferior  petrosals,  the  two 
cavernous  and  the  two  occipital  sinuses. 

1.  The  Superior  Longitudinal  Sinus  (fig.  25 
and  26,  p.  34)  begins  in  front  at  the  foramen  caecum  as 
a  small  vein,  and  thence  arches  upwards  and  back- 
wards in  the  convex  margin  of  the  falx  cerebri  to 
reach  the  internal  occipital  protuberance,  where  it  is 
joined  by  several  other  sinuses  at  the  triangular 
dilation,  called  the  Torcular  Herophili  or  the  meeting 
of  the  sinuses.  Cut  open  the  sinus  in  its  entire  length 
and  you  will  see  that  it  is  wider  above  than  below, 
being  triangular  in  section,  and  that  it  increases  in  size 
as  it  passes  backwards,  its  cavity  being  crossed  by 
many  slender  bands — Chordae  Willisii.  Numerous 
veins,  from  the  substance  of  the  brain,  pour  their 
blood  into  this  sinus.  They  run  mostly  from  before, 
backwards,  piercing  the  wall  of  the  sinus  by  slit-like 
openings,  which  act  as  valves  and  thus  prevent  regurgi- 
tation of  the  blood.  Other  smaller  veins  enter  it  from 
the  diploe  of  the  surrounding  bones,  and  it  receives  an 
emissary  vein  through  the  parietal  foramen. 

2.  The  Inferior  Longitudinal  Sinus  (fig.  25  and 
26)  is  really  a  small  vein  contained  in  the  free  concave 
border  of  the  falx  major.  It  commences  in  front  by 
small  venous  radicles  within  the  substance  of  the  falx 
and  ends  behind  m  the  straight  sinus. 

3.  The  Lateral  Sinuses  (fig.  25  and  26).— These 
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are  two  in  number,  right  and  left,  the  right  ocing  usually 
the  larger  of  the  two.  Through  them  all  the  venous 
blood  from  the  brain  reaches  the  internal  jugular  veins. 
They  commence  at  the  internal  occipital  protuberance, 
and  running  outwards  and  downwards  in  the  attached 
margin  of  the  tentorium  cerebelli  in  the  grooves  in  the 
occipital,  parietal,  and  temporal  bones,  finally  turn 
forwards  to  end  in  the  bulb  of  the  internal  r 
vein.  lilood  enters  these  sinuses  from  the  superior 
and  inferior  petrosals,  from  the  inferior  ■  nl  and 
cerebellar  veins,  from  thcdiploeof  the  n 
the  scalp  by  emissary  veins. 

4.  I'he  Straight  Sinus  (fig.  25  .  ^  in 
the  middle  line  of  the  upjKT      '        t  mc 

where  the  falx  major  is  attacht  ;      i   aind,  11  ends  at 
the  meeting  of  the  si        ,  while  in  from  it  r< 
the  inferior  longitudmal  sinus  and  the  two  veins  of 
C.alen,  the  latter  bringing  the  third  and 

from  the  lateral  ventrirle^J.     '  and 
veins  also  open  into  it. 

5.  The  Cavernous  Sinuses,  (fig.  25  and  2^^^, 
so  called  from  the  -       v  ap|)earanre  of  their  ir 

are  placed  in  the  gr^nnes  on  each  side  of  the  Ixxiy  ot 

the  sphenoid.    They  are  o\-al  in  s<  and' 

their  thickened  outer  wall  the  .^u,  the  4th,  and  the 

ophthalmic  division  of  the  5th  ner>-e,  while  inlt 

and  separated  from  the  blood  of  the  sinus  by  a  thin 

lining  membrane,  is  the  internal  c. 

the  6th  nerve  on  its  outer  ^  ,  com 

muniraie  with  the  circular  smus,  with  the  superior 
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and  inferior  petrosals,  and  receive  small  cerebral  veins, 
and  the  veins  from  the  orbit  (fig.  26). 

6.  The  Circular  Sinus  (fig.  25  and  26)  surrounds 
the  Pituitary  Body  in  the  Sella  Turcica.  At  each  side 
it  communicates  with  the  cavernous  sinuses. 

7.  Petrosal  Sinuses  (fig.  25  and  26)  are  two 
on  each  side;  the  superior  and  the  inferior.  The 
superior  petrosal  sinus  Hes  along  the  upper  border 
of  the  petrous  part  of  the  temporal  bone,  and  connects 
the  cavernous  sinus  with  the  lateral  sinus.  The 
inferior  petrosal  sinus  runs  in  the  groove  between 
the  occipital  bone  and  the  petrous  part  of  the  teniporal 
bone.  It  unites  the  cavernous  sinus  to  the  lateral 
before  it  enters  the  jugular  vein.  Cerebral,  cerebellar, 
tympanic,  and  auditory  veins  pour  their  blood  into  one 
or  other  of  these  sinuses. 

8.  The  Transverse  Sinus,  (fig.  25  and  26),  some- 
times double,  is  placed  across  the  basilar  process  of 
the  occipital  bone,  connecting  together  the  inferior 
petrosal  sinuses.  It  communicates  below  with  the 
anterior  spinal  veins. 

9.  The  Occipital  Sinuses  (fig.  25  and  26)  com- 
mence below,  near  the  foramen  magnum,  as  two  small 
channels  which  run  upwards  in  the  attached  margin  of 
the  falx  cerebelli,  and  then  join  above  to  form  a  single 
sinus  which  opens  into  the  Torcular  Herophili. 

Emissary  Veins  are  small  vessels  which  pass 
through  foramina  in  the  skull,  and  unite  the  veins  of 
the  scalp  with  the  cranial  sinuses.  If  it  were  not  for 
these  veins,  injuries  to  the  scalp  would  lose  half  their 
significance  (Treves). 


Internal  Carotid  Arteries. 
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The  Meningeal  Arteries,  which  supply  the  dura 
mater  with  blood,  ramify  in  branching  grooves  on  the 
inner  surface  of  the  cranium  between  it  and  the  outer 
surface  of  the  dura  mater.  F^rom  the  fossae  in  which 
they  ramify  they  are  called  the  anterior,  the  middle 
and  the  posterior  meningeal  arteries. 


Section  II. 

ARTERIES   OF   THE  BRAIN'. 

(I'Uie  7.  tig.  a&,      i&. ) 

l.ikc  liic  l>r.iin  '  :t  and  examine  the  arrange* 

nient  of  itn  ar^  . .  . 

The  arteries  of  the  brain  arc  deriv<.ci  i.^l 
internal  carotids  and  from  the  tivo  r    '   '  • ' 

I.  The  Internal  Carotid  Aritiiosk,  untn  iiuy 
ren<  h  the  anterior  chnoid  ;  '  the 

ophthalmic  branches,  and  then  aivjuc  wu<»  ar  .  and 
middle  cerebral,  and  poAterior  com: 

I.  I  he  Anlerior  Cerebral  Ar  >  mn  for- 
wards to  the  fore  part  of  the  long  .il 
fissure,  and,  cuning  round  the  .1  1  of 
the  corpus  ■  im,  |ia.ss  }  s  on  its  upper 
surface  under  the  f  the  aricnes  of  the 
corpus  callosum.  At  their  <  ;»re 
joined  by  a  short  t  the  r 
communiiatinf^ — while  t  y  ana^omose  with 
the  posterior  cerebral  artenes.  They  .  .  ^V.od 
to  the  frontal  and  olfactory  lolies,  to  the  .  j  iic 
nerves,  to  the  cor^ni^  rnlloM:n\  nnd  to  the  anterior 
perforated  ^!v^r< 


3S  Arteries  of  the  Brain. 

2.  Middle  Cerebral  or  Sylvian  Arteries  are 

the  largest  branches  of  the  internal  carotid,  and  pass 
upwards  and  outwards  in  the  fissure  of  Sylvius  till 
they  reach  the  surface  of  the  island  of  Reil,  where 
they  ramify  in  the  pia  mater,  forming  part  of  the 
cortical  system  of  arteries :  they  anastomose  freely 
with  the  anterior  and  posterior  cerebral  arteries.  Other 
branches,  furnished  through  the  anterior  perforated 
spot  to  the  corpus  striatum,  are  all  terminal  arteries 
and  belong  to  the  "ganglionic  system"  of  branches. 
They  are  (i)  the  lenticular;  (2)  the  lenticulo-striate ; 
(3)  the  lenticulo-optic,  and  will  be  again  referred  to  in 
describing  the  nuclei  of  the  ventricles  of  the  hemis- 
pheres. The  middle  cerebral  artery  is  the  one  chiefly 
concerned  in  cerebral  htemorrhage. 

3.  Anterior  Choroidal  Arteries,  one  or  two 
in  number,  are  either  branches  of  the  internal  carotids 
or  of  the  middle  cerebrals.  Entering  the  fissure 
between  the  temporo-sphenoidal  lobe  and  the  crus 
cerebri  (fig.  28),  they  reach  the  descending  cornu 
of  the  lateral  ventricle  and  there  form  the  vascular 
fringe — the  choroid  plexus. 

4.  Posterior  Communicating  Arteries  run 
backwards  and  join  the  posterior  cerebral  arteries 
(branches  of  the  basilar  artery),  and  thus  is  estab- 
lished a  free  anastomosis  between  the  carotids  and 
the  vertebrals. 

II.  The  Vertebral  Arteries — branches  of  the 
subclavian — enter  the  foramen  magnum  by  perforating 
the  dura  mater,  and  then  curve  round  to  the  anterior 
surface  of  the  medulla.    At  the  lower  border  of  the 
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2.  Middle  Cerebral  or  Sylvian  Arteries  are 

the  largest  branches  of  the  internal  carotid,  and  nass 
upwards  and  outwards  in  the  fissure  of  Sylvius  till 
they  reach  the  surface  of  the  island  of  Reil,  where 
they  ramify  in  the  pia  mater,  forming  part  of  the 
cortical  system  of  arteries :  they  anastomose  freely 
with  the  anterior  and  posterior  cerebral  arteries.  Other 
branches,  furnished  through  the  anterior  perforated 
spot  to  the  corpus  striatum,  are  all  terminal  arteries 
and  belong  to  the  "ganglionic  system"  of  branches. 
They  are  (i)  the  lenticular;  (2)  the  lenticulo-striate ; 
(3)  the  lenticulo-optic,  and  will  be  again  referred  to  in 
describing  the  nuclei  of  the  ventricles  of  the  hemis- 
pheres. The  middle  cerebral  artery  is  the  .one  chiefly 
concerned  in  cerebral  haemorrhage. 

3.  Anterior  Choroidal  Arteries,  one  or  two 
in  number,  are  either  branches  of  the  internal  carotids 
or  of  the  middle  cerebrals.  Entering  the  fissure 
between  the  temporo-sphenoidal  lobe  and  the  crus 
cerebri  (fig.  28),  they  reach  the  descending  cornu 
of  the  lateral  ventricle  and  there  form  the  vascular 
fringe — the  choroid  plexus. 

4.  Posterior  Communicating  Arteries  run 
backwards  and  join  the  posterior  cerebral  arteries 
(branches  of  the  basilar  artery),  and  thus  is  estab- 
lished a  free  anastomosis  between  the  carotids  and 
the  vertebrals. 

II.  The  Vertebral  Arteries — branches  of  the 
subclavian — enter  the  foramen  magnum  by  perforating 
the  dura  mater,  and  then  curve  round  to  the  anterior 
surface  of  the  medulla.    At  the  lower  border  of  the 
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pons  they  unite  to  form  a  single  trunk — the  Basibr 
Artery — which  may  be  seen  running  in  the  groove  on 
the  front  of  the  Pons  till  it  reaches  the  upper  margin, 
when  it  divides  into  two  branches — the  posterior 

CEKEJiRAL  ARTERIES. 

1.  Branches  of  the  Vertebral  Arteries. — 
Only  one  branch,  the  posterior  inferior  cerei^ellar^  which, 
however,  is  sometimes  a  branch  of  the  r,  is  given 
off  f)y  the  vertebral  artery  to  the  brain.  It  supplies 
the  under  surface  of  the  cerel)cllum. 

2.  Branches  of  the  I  ir. — (a.)  Tro  f 
/'ranches,  three  or  four  in  numlx-r,  run  t 

wards  on  the  Pons.  One  of  them,  the  ir  \- 
f)ranch,  j)asses  into  the  w 

(h.)  Anterior  inferior  ii  pinss 

to  the  anterior  fxirt  of  the  lower     .  .    c  of 
cerebellum,  and  anastomose  with  the  other  ccTc.«....i. 
arteries. 

(c.)  Superior  cereM/ar  arter'     -iven  ofT  nc.*: 
termination  of  the  Ixisilar,  s'  •  upper  .surface  of 

the  cerebellum,  and  send  bu^..*  j»es  to  the  %-aivc  of 
\'icussens,  to  the  pineal  gbnd,  and  to  the 
interjK)situm. 

(J.)  The  posti/,,/   n/i^rji   artena  -the 
l)ran(  hes  of  the  basilar  cune  ot 

round  the  crura  cerebri,  to  the  unucr  e  of  r  . 

tomosing  wiiu  uic  anlcnur  and  the  n 
arteries.  They  give  b'  s  to  the  p. 
ated  spot  and  to  the  velum  inleri> 

choroidal). 
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Circle  of  Willis  (fig.  28,  p.  38). — This  important 
arterial  inosculation  takes  place  at  the  base  of  the  brain 
between  the  internal  carotids  and  the  vertebrals.  In 
front  the  circle  is  formed  by  the  anterior  communicat- 
ing, which  joins  together  the  two  anterior  cerebral 
arteries ;  behind  by  the  two  posterior  cerebral  arteries, 
branches  of  the  basilar;  and  on  each  side  by  the  in- 
ternal carotids,  the  anterior  cerebrals,  and  the  posterior 
communicating. 

In  front 
Anterior  Communicating. 

On  each  side 

Anterior  Cerebral.  Anterior  Cerebral. 

Internal  Carotid.  Internal  Carotid, 

Posterior  Communicating.    Posterior  Communicating. 

Behind  the 
Two  Posterior  Cerebrals, 
Branches  of  the 
Basilar. 

Special  Characters  of  the  Cerebral  Circu- 
lation are — 

(i.)  The  free  anastomosis  at  the  circle  of  Willis, 
which  provides  a  ready  supply  of  blood  from  other 
vessels  in  case  of  the  sudden  blocking  of  any  of  the 
more  direct  channels. 

(2.)  The  tortuous  course  through  bony  canals  of 
the  arteries  as  they  enter  the  skull,  thus  mitigating  the 
force  of  the  heart's  beat. 

(3.)  Their  ramifications  in  the  pia  mater  before 
entering  the  substance  of  the  brain. 

(4.)  The  thinness  of  the  arterial  walls,  and  the 
smallness  of  the  capillaries. 
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(5.)  The  existence  of  venous  sinuses  which  are  with 
out  valves,  and  which  do  not  run  with  the  arteries ;  the 
larger  arteries,  in  fact,  having  no  companion  veins. 


Section  III. 

SUBDIVISIONS  OF  THE  BRAIN. 

General  Outline  of  the  Brain.— Placing  the 
brain  l)€fore  you,  you  will  see  that  it  is  an  o\-al-shaped 
mass  of  nervous  substance  that  has  not  inaptly  been 
likened  to  the  kernel  of  a  walnut.  **  In  a  very  special 
and  [xarticular  sense,"  sa)-s  Wilks,  "one  «  t  but 
be  forcibly  stnirk  with  the  re»<  '  '  •  lK:iMcc-n  the 
human  head  and  a  walnut.  1  itcrc  ij»  fir»t  the  |)eri- 
rranium  and  the  skin,  then  the  lK>nc  and  the  shell ; 
within  a  dura  mater  and  a  thick  n 


le 


shell  of  the  fnnt,  then  the  pia  mater  and  the  te 
membrane  covering  the  V  h  is  aioiin  ; 

up  of  convolutions  into  two  t 
a  commissure  or  coq)us  c,n  1." 

The  ///>/fr  surface  of  the  brain  is  a- 
convex,  and  presents  manv  tortuous  \  n- 
volutions  of  nerve  si 

the  whole  divine  to  the  i  r  of  t  ,no&t 
character  <        Alnri»  the  m  .  .  line 

this  aspect  of  the  brain  is  \  into  two  similar 

halves  by  a  deep  longitudinal  fi^-'r^.^  ^v^^.v^  lodges 

the  falx  cerebri.     These  two  s).     ..,ives  are 

the  CKRKHRAi.  HFMISPHERE5S  and  they  t'  - 

the   first  great   di\-ision   nf  the   enccpnaioij  —  the 
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CEREBRUM.  On  Separating  the  walls  of  this  median 
cleft  you  will  find  that,  in  front  and  behind,  it  extends 
right  through  to  the  base  of  the  brain;  but  that  in  the 
middle  of  its  extent,  it  is  interrupted  below  by  a 
transverse  band  of  nerve  fibres,  the  corpus  callosuin  or 
great  commissure  of  the  brain. 

The  U7ider  surface  of  the  brain,  convoluted  similarly 
to  the  upper  surface,  is  very  irregular,  for  it  fits  into 
the  corresponding  fossae  at  the  base  of  the  skull.  It 
is  on  this  aspect  that  you  will  recognise  the  three  other 
subdivisions  of  the  brain — viz.,  (i)  the  Cerebellum, 
(fig.  48,  c. )  or  little  brain,  lying  behind  and  below 
the  posterior  part  of  the  cerebral  hemispheres;  (2)  the 
Pons  Varolii,  (fig.  48,  p.)  a  broad  white  band, 
crossing  transversely  between  the  two  halves  of  the 
cerebellum  and  in  front  of  the  upper  part  of  the 
medulla;  (3)  the  Medulla  Oblongata,  (fig.  48,  m.) 
or  bulb,  placed  between  the  cerebrum  above,  the 
pons  in  front  and  the  cerebellum  behind,  and  serving 
to  connect  these  several  parts  of  the  brain  with  the 
spinal  marrow.  We  shall  describe  (i)  the  medulla; 
(2)  the  Pons  ;  (3)  the  Cerebellum  ;  (4)  Cerebrum. 

I.— MEDULLA  OBLONGATA. 

The  Medulla  Oblongata,  the  most  complicated 
portion  of  the  central  nervous  system,  is,  as  you  already 
know,  the  expanded  upper  end  of  the  spinal  cord,  and, 
like  it,  is  composed  of  grey  and  white  matter.  By  its 
anterior  surface  it  rests  upon  the  basilar  process  of  the 
occipital  bone,  and  in  general  outline  is  more  or  less 
conical,  with  its  long  axis  nearly  vertical,  its  base  being 
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directed  upwards  and  forwards  towards  the  pons,  its 
apex  downwards  and  backwards,  and  continuous  with 
the  spinal  marrow  at  the  lower  lx)rder  of  the  foramen 
magnum.    In  length  it  measures  alx)ut        inches;  in 
f)readth  at  its  widest  part  ah)out  i  inch  ;  in  thickness 
about  Y-z  an  inch.    On  its  anterior  a>»|>ect  it  is  convex, 
and  is  limited,  above,  by  the  transverse  fibres  of  the 
pons ;  below,  l)y  what  is  known  as  the  decussation  of  the 
pyramids — several  Ixmds  of  fibres  passing  from  one  side 
of  the  medulla  to  the  other.     i>chind,  on  the  other 
hand,  it  is  conve.x  in  its  lower  half,  liul  above  it 
expands  and  becomes  fiattened  to  form  the  rhomboidal 
depression  called  the  floor  of  the  4lh  ventricle.  On 
this  aspect  its  upjKT  Iwundary  is  marked  by  several 
transverse  lines  -the  striae  acusticaj— running  across 
the  widest  part  of  the  ven'       ir  floor  (fig.  30);  the 
lower  lx)undar>'  is  purely  ariiJicul,  rorresixmding  with 
the  lower  margin  of  the  foramen  On  its 

lateral  as|>c(-t  the  11  cnm 
the  olivary  Ixxly,  .        .g  ^uun  you  may  be  aoie  lo 
make  out  several  u..        >e  Imcs  the  » 
form  fibres  (fig.  29  and  33,  a.f. ),  '  e  of 

which  you  will  un(! 

I.  Fissures  of  thk  Medulla. 

(Fi(.  19  arv! 

Like  the  spinal  cord  the  11         1  »s  n  '!\-t7v  al 
organ,  being  divided  by  sU;  ( 
terior  and  |X)sterior>  info  two 

which  are  again  ^  1  by  the  continuatton  up^ 

wards,  though  not  in  a  direct  line,  of  the  place  of 
origin  of  the  anterior  and  rv^sf,  '-;-'  spinal  nene  ro«t- 
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1.  The  ANTERIOR  MEDIAN  FISSURE  ends  abovc,  at  the 
lower  margin  of  the  pons,  in  a  slight  recess  needlessly 
named  the  foramen  coecum;  while  below,  at  the  lower 
limit  of  the  medulla,  it  is  interrupted  by  the  decussa- 
tion of  the  pyramids. 

2.  The  POSTERIOR  MEDIAN  FISSURE  expands  above 
into  the  floor  of  the  4th  ventricle,  along  the  centre  of 
which  runs  a  mesial  groove  in  a  line  with  the  median 
fissure  of  the  cord. 

3.  The  LATERAL  FISSURES  givc  Origin  to  the  roots  of 
the  8th  and  9th  pairs  of  cranial  nerves ;  the  8th  pair 
springing  from  the  continuation  of  the  postero-lateral 
groove,  and  the  9th  pair  from  that  of  the  antero- 
lateral groove.  By  means  of  these  several  fissures  the 
surface  of  each  half  of  the  medulla  is  marked  out  into 
three  areas,  for  the  most  part  artificial, —  viz.,  an 
anterior,  between  the  anterior  median  fissure  and  the 
line  of  origin  of  the  9th  nerve;  a  lateral,  between  the 
9th  nerve  in  front  and  the  8th  nerve  behind;  and  a 
posterior,  between  the  posterior  median  fissure  and  the 
8th  pair  of  nerve  roots. 

2.  Areas  or  White  Columns  of  the 

Medulla. 

(Fig.  30  and  31,  p.  44.) 

It  will  be  convenient  to  begin  with  the  description 
of  the  posterior  area. 

I.  The  Posterior  Area. — The  2ipper  portion  of 
this  area  enters  into  the  formation  of  the  floor  of 
the  4th  ventricle.  This  cavity  should  naturally  be 
described  at  this  stage,  but  since  many  of  its  parts  are 
connected  with  the  pons  and  cerebellum,  we  are  forced 
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to  defer  the  account  of  it  until  we  have  treated  of  those 
divisions  of  the  brain. 

The  loiver  portion  of  the  posterior  area  is,  for  the 
most  part  formed  by  the  upward  prolongation  of  the 
various  white  tracts  of  the  posterior  column  of  the 
cord— the  several  strands  there  defined,  changing, 
when  they  reach  the  medulla,— their  arrangement,  their 
position,  and  their  names.  There  are,  however,  on 
this  aspect  of  the  medulla,  two  tracts,— the  funiculus 
OF  RoL-ANDO,  AND  THE  Restiform  Body — not  re- 
presented in  the  posterior  column  of  the  spinal  cord. 

In  dealing  with  the  white  substance  of  that  column, 
you  will  doubtless  remember,  that  we  called  your 
attention  to  the  existence,  in  the  cervical  region,  of  a 
strand,  close  to  the  posterior  median  fis.sure,  called  the 
posterointernal  strand  (fn  'lis  of  (roll  Now, 
traced  into  the  medulla,  ui;  nd  bccoino»  more 
prominent,  and  at  the  jxjint  wiicrc  '  nlral  canal  of 
the  cord  l)c<  the  cavity  of  the  4th  \  this 
fasciculus  en  .  and  is  removed  a  little  to  one  side. 
As  we  follow  It  upwards,  it  tapers  to  a  point  and 
heroines  gradually  lost  (fig.  31  and  33),  though  wc  shall 
afterwards  Ik:  able  to  trace  it,  with  the  next  fas- 

ciculus, to  the  ccrebnmi.  It  is  <  the  v  *s 
("iRAciLis  (s  ),  (fig.  31,  f.g.),  and  its  enlarged 
upper  end  is  known  as  the  cl.'^va  (a  rhih>.  ^fig.  31,  c) 

The  outer  division  of  the  :nn  of  the 

spinal  cord,  the  ptutero-external  strand^  (fasciculus  of 
Hurdarh,  or  cuneate  fasciculus),  passes  into  the 
medulla  under  this  latter  name;  and  expanding  above 
into  a  tubercle,  the  cunfvtf  tt  rercle  (fig.  31,  cX,\ 


46 


Subdivisions  of  the  Brain. 


reaches  upwards  beyond  the  clava,  and  forms  one  of 
the  lateral  boundaries  of  the  lower  parts  of  the  4th 
ventricle  (fig.  31). 

The  next  tract — the  funiculus  of  Rolando  (fig. 
31,  fr.)  is  not  represented  in  the  white  matter  of  the 
spinal  cord.  Of  a  greyish  colour  (for  there  is  little  or 
no  white  matter  on  its  surface),  it  lies  outside  the 
funiculus  cuneatus,  between  it  and  the  line  of  origin  of 
the  roots  of  the  8th  pair  of  nerves.  Like  the  two  tracts 
previously  mentioned,  it  expands  above  into  a  tubercle, 

the  TUBERCLE  OF  ROLANDO  (fig.  3 1,  t.r.). 

The  remaining  prominence,  the  largest  and  most  con 
spicuous  on  this  surface  of  the  medulla,  is  the  inferior 
CEREBELLAR  PEDUNCLE  or  Rcstifomi  Body  {restis,  a 
rope),  (fig.  31,  r.b.).  Placed  behind,  and  to  the  outer 
side  of  the  lateral  column  of  the  cord,  it  lies  above  the 
clava,  the  cuneate  tubercle,  and  the  tubercle  of  Rolando, 
and  when  looked  at  from  the  surface  seems  to  be  incor- 
porated with  these  fasciculi,  though  not  so  in  reality, 
for,  as  we  shall  afterwards  see,  it  is  composed  of  fibres, 
derived,  for  the  most  part,  from  the  lateral  column  of 
the  spinal  cord. 

11.  The  Lateral  Area  of  the  Medulla,  continuous 
with  the  lateral  column  of  the  cord,  lies  between  the 
roots  of  the  hypoglossal  nerve  in  front  and  those  of 
the  8th  nerve  behind.  It  is  wider  below  than  above, 
where  it  is  partially  hidden  from  view  by  the  oval  emi- 
nence— the  Olivary  Body.  To  determine  the  origin 
of  its  various  strands  we  must  refer  back  to  the  con- 
stitution of  the  corresponding  column  of  the  spinal 
cord.   You  will  recollect  that,  in  that  column,  we  traced 
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three  tracts  —  the  direct  lateral  cerebellar,  the  crossed 
pyramidal.,  and  the  mixed  zone.     The  crossed  pyra- 
midal tract  can  be  followed  to  the  anterior  pyramid  of 
the  opposite  side  of  the  medulla.     The  direct  lateral 
cerebellar  tract,  on  passing  up  into  the  medulla,  will 
be  seen  as  a  superficial  band  of  fibres  (fig.  33.  p.  48),  run- 
ning upwards  and  backwards  across  the  line  of  origin 
of  the  8th  {)air  of  nerve  roots  over  the  funiculus  of 
Rolando,  above  its  tul)ercle  and  across  the  cuneale 
funiculus.    Then  turning  shar])ly  upwards,  it  is  joined 
by  a  .set  of  fibres— the  external  arciform  fibres 
(^>K-  33)»  which,  together  with  it,  form  the  Re-stiform 
Body  or  rsKERiOR  pedun'cle  ok  the  rERFrErti'M 
33,  r.b.). 

XoTK.     \       '         '       A  .oc  iakcn,  theRertiftmn  Body 
isiin  lr  iiM  wotourcc*— <i)th<dirr<^* '-•'-Tal 
from  lamn  of  the  cord  aii     .  he 

arciform  fil)re»;  the  several  tract*  of  the  pottm^r  afca  of  the 
.Mcclull.n  no  part  in  it*  '  on  as  was  :  y  toppo^ed. 

Another  view,  however,  includes,  noder  the  term  I  m 
no<ly,  not  only  ihr  •  the  crrcliellar  tract,  but 

the  whole  of  th'  •    ., 

ins  {gracilis,  \\\\  ^  :  a 

thir.l  view  in.  \:x  u     .n  ...»  the  whole  ,     ...     ...va  of 

the  Meflull.n. 

The  remaindci  <>i  inc  uicral  <:olutnn~lhc  //; 
zone-  when  traced  upwards  is  seen  to  dip 
olivary-  body,  so  that  only  a  small  part  of  it  e 
on  the  surface  of  the  medulla,  as  a  n  I 
(tract  of  the  fillet)  Ixnween  the  the 
roots  of  the  8th  pair  of  ner  -        \  >st  of  the  fi 
this  strand  go  to  form  part  of  a  r         k  of  r 
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will  become  familiar  to  us  under  the  name  Formatio 
RETICULARIS.  Thus,  then,  the  fibres  of  the  lateral 
column  of  the  spinal  cord,  on  reaching  the  medulla, 
are  disposed  of  in  three  ways  (see  fig.  33) :  i.  Some — 
crossed  pyramidal  tract — go  to  the  opposite  anterior 
pyramid;  11.  others — direct  lateral  cerebellar  tract — 
to  the  Restiform  Body,  and  thence  to  the  cerebellum ; 
III.  others — the  mixed  zone — pass  partly  behind  the 
olive  and  join  the  tract  of  the  olivary  fillet,  and  partly 
beneath  the  olive  to  the  formatio  reticularis. 

Olivary  Body — Olivary  Fillet.  The  Olivary 
Body — the  oval  prominence,  about  ^  an  inch  long, 
placed  at  the  upper  end  of  the  lateral  area  of  the  medulla, 
is  bounded  in  front  by  the  roots  of  the  9th  nerve,  but 
is  separated  behind  from  those  of  the  8th  nerve  by  a 
narrow  white  tract — the  tract  of  the  fillet  (lemniscus, 
olivary  fasciculus),  which,  as  we  have  already  seen,  is 
part  of  the  mixed  zone  of  the  lateral  column  of  the  cord. 

III.  The  Anterior  Area  of  the  medulla  lies 
between  the  anterior  median  fissure,  and  the  roots  of 
the  hypoglossal  nerve,  which  serve  to  separate  it 
from  the  olivary  body.  Each  area  bears  a  pear- 
shaped  prominence — the  anterior  pyramid  (fig.  29 
and  32,  a.p.) — which  is  broader  above  than  below, 
though  it  becomes  slightly  constricted,  before  dis- 
appearing beneath  the  transverse  fibres  of  the  pons. 
These  pyramids  will  afterwards  be  traced  to  the  cere- 
bral peduncles,  and  thence  to  the  cerebral  hemispheres 
(fig.  32  and  33).  To  their  constitution  you  will  require 
to  give  your  closest  attention,  for  it  is  somewhat  com- 
plicated. 
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of  the  hemisphere  to  its  lower  margin  (fig.  47,  page  76, 
dotted  hne).  The  other  boundaries  of  the  external 
surface  are  the  margins  of  the  hemisphere.  Two 
transverse  sulci  divide  the  surface  into  three  antero- 
posterior convolutions,  a  superior,  a  middle,  and 
an  INFERIOR  occiPiT.\L  (fig.  47,  page  76,  s.m.i.oc); 
but  these  are  by  no  means  constant. 

The  occipital  lobes  probably  contain  centres  con- 
nected with  sight. 

IV.  The  Temporo-sphenoidal  Lobe,  occupy- 
ing the  middle  fossa  at  the  l»ase  of  the  .skull,  is  conical 
in  shape  and  has  three  s  > — an  w^/Vr.  a  lower ^ 
and  an  external  or  lateral. 

The   external  iurface  i«5  hounded  abo\'e  by  the 

HORIZONTAL  I.I>fB  of  thc   ;  KE  OF  SiLVIUS,  whlch 

.separates  it  from  the  parietal  lobe ;  below  by  the  IH- 
FERioR  TKMPORo-sruKNOiDAL  si'»^^  \  which  separates 
it  from  thc  under  surface.  i nd  there  is  no 
definite  line  of  demarcation  between  it  and  the  outer 
surface  of  thc  occipital  lobe,  the  line  prolonged 
downwards  from  thc  external  paricto  'A\aX  fissure 
serving  as  its  limit.  This  surface  ha.s  uucc  transverse 
fissures  — the  .superior  (or  parai  the  Minni.E, 
and  the  inferior  te>'  er 
two  sulci  se:         from  each  other  tne  ior,  the 

Minni.F.,  and  ilic  ink  x- 
VOLUTIONS.     Thc  i;  re  is,  .  .d, 

the  boundar)-  between  the  outer  and  thc  lower  e. 

The  ;///rr  is  h  n  the  fissure  of 

Sylvius,  and  is  marked  out  bv  somewhat  inconstant 
sulci  into  two  or  three  e\Ti 
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The  inferior  surface  presents  a  depression  caused 
by  the  upper  margin  of  the  petrous  part  of  the 
temporal  bone,  and  this  may  be  taken  as  the  Hmit 
between  this  lobe  and  the  occipital ;  the  part  in  front 
of  the  groove  being  convex  and  belonging  to  the 
temporo-sphenoidal  lobe ;  the  part  behind  the  groove 
being  concave,  and  belonging  to  the  occipital  lobe. 
These  two  parts  are  taken'  together,  and  their  con- 
volutions  are  two   in  number  —  a  superior  and 

an    INFERIOR   OCCIPITO-TEMPORAL  CONVOLUTION  (fig. 

49,  sup.  and  inf occ.-temp.,  page  78)  —  separated 
from  each  other  by  the  collateral  fissure  (rig.  49, 
collf). 

IV.  The  Central  Lobe  (Insula,  Isle  of  Reil),  the 
first  to  be  developed,  lies  deeply  within  the  fissure  of 
Sylvius,  and  cannot  be  seen  unless  you  separate  the 
sides  of  that  fissure.  Triangular  in  shape,  it  con- 
sists of  five  or  six  convolutions,  called  gyri  operti 
(fig.  48,  i.r.,  page  78),  which  are  limited  externally  by  a 
deep  sulcus  separating  them  from  the  adjacent  convolu- 
tions— the  operculum  (fig.  48,  op.),  formed  by  the 
contiguous  ends  of  the  ascending  frontal,  ascending 
parietal,  and  the  inferior  frontal  convolutions.  In  front 
and  behind,  the  Isle  of  Reil  is  separated  by  well-marked 
sulci  from  the  frontal  and  temporo-sphenoidal  lobes 
respectively  (fig  .48). 

V.  Fissures  and  Convolutions  of  the  Median 
Surface  of  the  Hemispheres  (fig.  49,  page  78). — 
Most  of  the  convolutions  of  this  surface  are  parts  of 
lobes  already  described,  but  it  will  be  well  to  group 
them  together  under  the  above  heading.    To  examine 
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them  you  will  require  a  mesial  vertical  section  of  the 
Hemispheres. 

Arching  through  this  aspect  of  each  hemisphere  is 
seen  the  cut  surface  of  the  corpus  cai.i-OSUM  (fig.  49, 
page  78),  which  we  shall  take  as  our  guide  to  the  study 
of  the  gyri  and  sulci. 

I.  The  c.\i-LOs.\L  FissuRK  (ventricle  of  the  corpus 
callosum)  (fig.  49,  call.f.).— This  fissure  runs  along  the 
upper  margin  of  the  corpus  callosum  and  then  turns 
round  its  posterior  extremity  to  end  in  the  notch  of 
the  uncui  (fig.  49).  Between  it  and  the  upper 
margin  of  the  hemisphere  lies  the  cwLi.oso-MARr.iNAi. 
KfssL'RK  (fig.  49,  call. mar),  which,  rommenring  in  front 
beneath  the  anterior  end  of  the  «  callosum  ex- 

tends backwards,  parallel  to  the  margm  of  the  hemis- 
phere, to  a  level  with  the  1  end  of  the  corpus 
callosum,  when  it  turns  upwards  to  the  1  ■'.  margin 
of  the  hemisphere,  a  little  behind  the  fissure  of 
Rolando  (fig.  49).  The  original  direction  of  the 
<  alloso-marginal  fissure  is  continued  by  a  sm^l  sulcus 
which,  along  with  the  calloso-marginal,  separates  the 
■  VRU.s  KOR.vicATUs  bclow,  from  the  marginal  <■  v 
VOLUTION  al)ove. 

The  (.vRus  FORNiCATUs  (convolution  of  the  corpus 
callosum),  (fig.  49),  commences  in  front  below  the 
anterior  end  of  the  corpus  callosum,  and  ar- ' 
backwards  round  its  posterior  end  becomes  si;.  . 
constricted  — the  isthmus  — and  then  runs  downwardly 
\nd  forwards  on  the  mesial  edge  of  the  temporo- 
sphenoidal  lobe,  as  the  ipitio-tv  \l 

CONVOLUTION    or    (;VRUS    HIPPOCAMPI,    or  UNCINATK 
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GYRUS,  from  the  hook-like  process— uncus— in  which 
it-  ends  in  front  (fig.  49,  sup.occ.temp.). 

There  is  no  little  confusion  in  the  naming  of  these  con- 
volutions. Thus  the  superior  occipito-temporal  is  often  called  the 
uncinate  gyms.  Again,  either  the  whole  convolution,  or  only  the 
posterior  part  of  it,  viz.,  that  near  the  hinder  end  of  the  corpus 
callosum,  is  known  as  the  Hippocampal  Convohition ;  while  the 
part  beneath  the  calcarine  fissure— or  at  other  times  the  whole 
gyrus— is  called  the  Lingual  lobe.  The  inferior  occipito-temporal 
convolution  is  often  called  the  Fusiform  lobe,  though  this  name 
also  is  sometimes  confined  to  the  posterior  part  of  that  gyrus. 

The  MARGINAL  CONVOLUTION  (fig.  49),  belonging 
to  the  mesial  surface  of  the  frontal  lobe,  begins  at  the 
anterior  perforated  spot,  and  running  along  the  upper 
edge  of  the  hemisphere  above  the  calloso-marginal 
sulcus  becomes  continuous  above  with  the  superior 
frontal  convolution.  Inferiorly  it  passes  into  the  gyrus 
rectus  of  the  orbital  surface,  and  posteriorly  it  is 
limited  by  the  vertical  part  of  the  calloso-marginal 
fissure  (fig.  49).  The  hinder  part  of  the  marginal 
gyrus  is  called  the  paracentral  lobule  (fig.  49); 
it  is  the  mesial  aspect  of  the  ascending  frontal  con- 
volution. 

The  INTERNAL  PARIETO-OCCIPITAL  FISSURE  (fig.  49, 

i.par.occ.)  lies  behind  the  vertical  part  of  the  calloso- 
MARGiNAL  FISSURE,  the  two  cuclosing  between  them 
the  mesial  surface  of  the  parietal  lobe,  called  the 

QUADRATE  LOBE  Or  PRiECUNEUS  (fig.  49). 

Below  the  internal  parieto-occipital  fissure  will  be 
seen  the  calcarine  sulcus  (fig.  49),  which  runs 
forwards  from  the  posterior  border  of  the  hemisphere 
to  join  the   internal  parieto-occipital  sulcus. 
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They  together  enclose  the  wedge-shaped  mesial  aspect 
of  the  occipital  lobe,  called  the  cuneus  (fig.  49). 

The  DENTATE  (hippocampal)  fissure  (fig.  49)  con- 
tinuous behind  with  the  callosal  sulcus,  ends  in  front 
as  we  have  already  seen  in  the  notch  of  the  uncus. 
This  fissure  separates  the  uncinate  or  hippocampal 
GYRUS  from  the  fimbria  or  T.tNiA  hippoca.mpi 
(see  page  95). 

The  DKNTATA  CONVOLUTION  ur  i  A.^clA  L.tNTATA 

a  notched  gyrus,  the  free  edge  of  the  superficial  grey 
matter  of  the  hemisphere  (fig.  62,  page  102),  and  lies 
at  the  bottom  of  the  dentate  fissure. 

Passing  into  the  lateral  ventricles,  the  great 

transverse  fissure  above  the  fimbria,  is  a  vascular 
inflection  of  pia  mater  known  as  the  en 
of  the  lateral  ventricles  (sec  p.  100). 

lioth  Fascia  Dentita  and  ria  blend  below  with 
the  substance  of  the  uncus. 


TAHLK  OF  TiiF.  Convolutions  of  the  Mtsur  <: 


M 


oramml  finidraite>. 


I'  i  JU  iuuuk. 


Structure  OF  THE  Ci        ^   '    rtf.x.     i  .cgrcv 
matter  of  the  cortex  consists  of  ncuroglin.  ^  f  r, 
fibres  and  ner\e  cells,  and  blood-vessels. 

With  the  naked  eye  six  byers  can  be  distinguished 
(fig.  52.  page  84).     \f'.  rnscopically  five  layers  are 
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usually  described,  but  their  limits  and  their  relations 
to  each  other  are  by  no  means  defined  (fig.  54, 
page  84). 

The  1ST  LAYER — the  most  external — is  chiefly  com- 
posed of  neuroglia  with  a  thin  stratum  of  white  nerve 
fibres  on  the  surface  beneath  the  pia  mater. 

The  2ND  LAYER  consists  of  small  nerve  cells  mostly 
pyramidal,  and  having  numerous  branched  processes. 

The  3RD  LAYER  is  made  up  of  large  and  small 
pyramidal  branching  cells,  with  their  pointed  ends 
towards  the  surface.  They  are  separated  by  radiating 
nerve  fibres  into  more  or  less  definite  groups. 

The  4TH  LAYER  consists  of  small  irregular  cells  with 
many  fine  processes. 

The  5TH  LAYER  consists  chiefly  of  fusiform  cells, 
which,  at  the  apex  of  the  gyrus,  are  set  at  right  angles 
to  the  surface,  but  in  the  sulci  are  parellel  to  it.  In 
the  regions  of  the  motor  areas  (fig.  50,  page  84), 
especially  in  the  ascending-  frontal  convolutions,  the 
nerve  cells  are  of  large  size,  and  are  arranged  in  groups. 
They  are  called  giant  cells,  ganglionic  cells,  cells 
of  Betz,  and  may  probably  be  trophic  in  nature  (ist 
trophic  region). 

Next  the  innermost  layer  of  the  cortex  comes  the 
white  medullary  centre,  many  of  the  fibres  of  which 
probably  end  in  the  axis  cylinder  processes  of  the 
pyramidal  cells;  others  form  a  plexus  at  the  base  of 
the  2nd  and  3rd  layers  of  cells. 

The  Relations  of  the  Convolutions  and 
Fissure  to  the  Bones  and  Sutures  of  the  skull  are 
indicated  in  fig.  50,  page  84. 
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II.  BASE   OF   THE  CEREBRUM. 

On  the  Base  of  the  Brain,  between  the  great  longi- 
tudinal fissure  in  front,  the  under  surface  of  the 
Frontal  and  Temporo-sphenoidal  lobes  on  each  side, 
and  the  Crura  Cerebri  behind  (fig.  48,  page  78),  is 
enclosed  an  irregular-shaped  interval  —  the  Inter- 
peduncular space,  within  which  are  contained, 
besides  the  ciRCLt  of  willis,  the  following  structures. 
Commencing  in  front,  at  the  longitudinal  fissure,  we 
see  {a)  the  anterior  end  of  the  corpus  callosum  — 
the  ROSTRUM — hidden  within  the  fissure,  and  passing 
backwards  and  outwards  from  it,  towards  the  fissure  of 
Sylvius,  arc  two  narrow  white  bands,  {b)  the  pj 
OF  THE  CORPUS  CAM  '  (fig.  24,  pagc  24,  and  I 
page  78),  between  whu  ii  lies  a  thin  gr  nina,  (<-)  the 
LAMINA  cr.  ng  across  the  w  line, 

behind  the  mc<iian  fi.ssurc,  is  a  f         d  while  1  n 
{li)  the  OPTIC  COM  Mi  (fig.  24,  page  24,  and 

fig.  48,  page  78),  which  p.usscs  fon»ards  at  the  sides 
into  two  rounded  bi;  (r>  the  optic  nerves 

(tigs.  24  and  48),'and  I  ,  as  \         d  white 

bands,  (/)  the  optic  tracts  (figs.  24  a  .  ),  which 
curve  inwanls  round  the  outer  sides  of  the  cnua 
cerebri.  K.xternal  to  the  optic  commissure,  at  the 
root  of  the  fissure  of  Sylvius,  and  behind  the  olfaclor) 
peduncles,  are  two  triangular  shallow  depressions,  one 
on  each  side  — the  anterior  perforated  spcrrs 
(fig.  24  and  48),  greyish  laminaj  for  the  passage  of 
blood-vessels  into  the  interior  of  the  brain.  At  the 
sides  these  perforated  grey  laminae  are  conti: 
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with  the  lamina  cinerea,  and  across  them  pas?  the 
peduncles  of  the  corpus  callosum.  Behind  the  optic 
commissure  is  a  small  grey  elevation,  (^)  the  tuber 
ciNEREUM  (figs.  24  and  48),  which  is  continuous 
beneath  (in  this  position  of  the  brain)  the  optic  com- 
missure with  the  lamina  cinerea.  Projecting  downwards 
from  the  tuber  cinereum  is  a  funnel-shaped  process, 
{h)  the  iNFUNDiBULUM  (figs.  24  and  48),  to  the  apex 
of  which  is  attached  (in  the  entire  brain)  the  posterior 
of  the  two  lobes  of  the  (/)  pituitary  body.  This 
body  was  left  in  the  Sella  Turcica  when  removing 
the  brain.  It  is  of  a  reddish  colour,  and  consists  of 
two  lobes,  an  anterior,  which  in  structure  resembles 
the  thyroid  body,  and  a  posterior,  which  is  at  first 
hollow,  but  subsequently  becomes  solid. 

Behind  the  tuber  cinereum,  between  it  and  the 
crura  cerebri,  are  two  small  rounded  white  pea-shaped 
nodules,  (7  )  the  corpora  albicantia  (figs.  24  and  48), 
which  we  shall  afterwards  see  are  closely  connected 
with  the  anterior  pillars  of  the  fornix  (fig.  53,  page  84). 
Behind  the  corpora  albicantia,  and  between  the 
diverging  cerebral  peduncles,  lies  {^k)  the  posterior 
perforated  spot  —  Pons  Tarini  (fig.  24) — a  grey 
lamina  similar  to  the  anterior  perforated  spot,  and, 
like  it,  for  the  passage  of  blood  vessels  into  the  interior 
of  the  cerebrum. 

Besides  the  above  structures  there  will  be  seen,  on 
the  inferior  aspect  of  the  Brain,  the  superficial  origins 
of  the  cranial  nerves  (fig.  48,  page  78).  They  are — 
{a)  OLFACTORY  NERVES,  ist  pair;  {b)  the  optic,  2nd 
pair;  {c)  the  3RD  nerves;  {d)  the  4TH  nerves; 
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(^)  the  5TH  NERVES;  (/)  the  6th  nerves;  (g)  the 
7TH  NERVES,  (i)  facial  part  (7th),  and  (ii)  the  auditory 
part  (8th);  {h)  the  8th  nerves,  {\)  glossopharyngeal 
(9th),  (ii)  the  vagus  (loth),  and  (iii)  the  spinal 
accessory  (iith);  (/)  the  9TH  hvpoglx>ssal  (12th). 
For  further  account  of  these  nerves  see  page.  115. 
Superficial  and  Deep  Origins  of  the  Cranial  Nerves. 

III.  INTERIOR   OF  THE  CEREBRUM. 

When  we  examine  by  mcan^  of  1  1  sections 

the  interior  of  the  cerebrum,  we  find  that,  above  the 
level  of  the  corpus  callosum,  each  h  s 
of  a  solid  white  central  core— <Y/»/r/  male — surrounded 
externally  by  a  wavy  c«lgc  <  ,T — the  -  ;/ 

cortex. 

VENTRICLES.-  .  v  the  level  of  the  corpus 
callosum,  however,  the  centre  of  the  i  rum  is 
occupied  by  an  irregular  ca\'iiy,  the  remains  of  ihc 
original  cerebrospinal  embryonic  rinl  (s<c  Chap.  III., 
Development).    This  cavity,  soi..  a. .at  T-s'  i'^rd  in 

coronal  section  (fig.  60  and  61.  page  102),  is  sl  udcd 

by  partitions  or  septa  into  smaller  •  <  "  d  \-en- 
tricles;  thus  we  have  {a)  the  jku  \i..si»vicLfi — a 
vertical  mesial  cleft-like  space,  rt;  '  \  by  the 
upright  iwt  of  the  T,  lying  bcncuui  me  cotpus 
callosum,  and  extending  below  to  the  base  of  the 
brain;  and  {b)  the  l.\tkr,\l  \  two  lateral 

divcrt^icula,  the  cross  stroke  01  tnc  A — hollowed  out 
in  the  substance  of  the  *  1"  c 

various  ventricles  with  each  other  are  r, 
or  channels,  constricted  [wrtions  of  the  same  tulxi  from 
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which  the  brain  and  spinal  cord  were  developed.  Thus, 
in  front  is  the  foramen  of  Munro,  which  connects  the 
lateral  ventricles  with  the  3rd  ventricle  and  with  each 
other  (fig.  56,  page  94,  and  fig.  58,  page  98);  and 
behind  is  the  aqueduct  of  Sylvius,  or  iter  a  tertio  ad 
quartum  ventriculum  (fig.  58). 

Basal  Ganglia.— Besides  the  central  cavity, 
which  corresponds  to  the  central  canal  of  the  spinal 
cord,  the  interior  of  the  cerebrum  is  occupied  by 
large  ganglionic  masses — the  Basal  Ganglia — viz.,  the 
CORPORA  STRIATA  and  the  OPTIC  THALAMi,  SO  that  each 
hemisphere  forms  a  kind  of  shell  enclosing  and  over- 
lapping the  Basal  Ganglia.  Other  smaller  ganglionic 
masses  are  the  corpora  quadrigemin\  and  the 

CORPORA  GENICULATA 

Commissures.— Finally  uniting  the  cerebral 
liemispheres  and  their  ganglia  are  transverse  and  longi- 
tudinal bands  or  commissures — the  corpus  callosum, 
the  anterior,  posterior,  and  middle  commissures, 
and  the  fornix. 

We  shall  describe  (i)  the  ventricles,  their  com- 
munications and  septa;  (2)  the  basal  ganglia  and 
the  corpora  quadrigemina  or  geniculata;  (3)  the 
commissures — the  Corpus  Callosum,  the  Fornix,  and 
the  three  Minor  Commissures;  but  before  doing  so  we 
shall  give  seriatim  the  dissections  required  to  expose 
these  several  parts,  so  that  the  subsequent  description 
may  be  less  disconnected  and  the  more  easily  under- 
stood. 

DISSECTION.—-^.  To  expose  the  Corpus  Callosum. — 
Place  the  Brain  upon  its  base  with  the  convex  surface  uppermost. 
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With  a  large  sharp  knife,  moistened  in  spirit,  cut  from  the  right 
hemisphere  a  horizontal  slice  about  %  an  inch  in  thickness. 
This  will  expose  an  oval-shaped  central  white  mass  of  nervous 
substance  in  each  hemisphere — the  centre  (rvaU  minus,  studded 
here  and  there  with  snxaJl  red  spots— /utu/a  zasculosa — the  c  ' 
ends  of  the  blood  vessels.  Surroun''  ''  e  white  centre  b 
wavy  grey  edi;e,  about  l^i  of  an  incii  .  ..r.,  the  cerebral  coiIl^ 
l)efore  referred  to. 

Remove  a  series  of  slices  similar  to  the  first,  until  you  reach 
the  level  of  the  upper  surface  of  the  corpus  caltosum,  then,  with 
f)ne  sweep  of  the  knife,  cut  off  the  •  sphere  to  this 

same  level,  when  you  will  sec  the  centre  mxUt  magtu 
which  term  is  includetl  the  whole  area  now  t-^        '>.   The  up(>cr 
surface  of  the  corpus  ca"         i«  marl    '  '  J  j^t  x'm  .  \\\v 

;•</////,  and  by  mc^lian  .Ti  al /t»«^-,..^  .        '         '      arc,  il 

|K)ssible,  a  scconrl  bi.uii,  r     mnkc  a  n»c^   :  it,  to 

enable  you  the  better  to  c  .  the  (xxpiu  callonun  and  the 
parts  l)cncath. 

/»'.  To  expose  the  Lateral  Ventricles. -—(*)  The 
Body.  — Cut  throuf^h  the  corpus  callouim  a  httle  on  each  vAc 
and  parallel  to  the  i  line,  and  with  the  back  of  the  kni/c 

raise  its  fibres,  Iwing  catclul  not  to  mjurc  the  partA  KCn  in  the 
floor  of  the  cavity  '        h.     These  c-  •  from  before 

backwards  arc  -(!)!,,.>     '  •  •  •  \  4 .  1  ^         -  page  9a) ; 

(2)  the  It.knia  sf.\iicir(    .a.  .  cO:  omt 

THALAMUS  (tig.  55);  (4)  the  55): 
(5)  and  the  edge  of  the  fornix  (fig.  : 

(/')  Cornua. — Next  trace  the  cavifv.  ; 
as  it  winds  round  the  front  of  the  caut; 

lobe  — this  is  the  ANTERIOR  HORN:  then  follow  it  bockwaidA 
into  the  occipital  lolnrs— the  ^  N  ;  and  downwards 

nnd  outwarils  into  the  temjx)ro-  ;  .  .         the  n  ding 

OR  LATERAL  HORN. 

In  the  posterior  horn  )oa  \\\\  :        -  vmpis 

(fig.  56  and  57,  |\ngc  54):  in  .iing  horn,  the  liii.u- 

i  AMi  rS   MAJOR,    the   TES   Hll  •  -     56),   thc  T.tNIA 
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HIPPOCAMPI  (fig.  57),  and  part  of  the  choroid  plexus  of  the 
lateral  ventricles  (fig.  57). 

C.  To  expose  the  Fornix,  the  Septum  Lucidum, 
and  the  5th  Ventricle  (figs.  56  and  57).— Make  a  transverse 
incision  through  the  centre  of  the  corpus  callosum,  and  turn  its 
ends  backwards  and  forwards.  Pass  a  sharp  knife  along  the 
fore  part  of  the  under  aspect,  and  sever  the  septum  lucidum. 
Lift  up  the  anterior  part  of  the  corpus  callosum,  when  you  will 
expose  the  septum  lucidum,  and  the  cavity  enclosed  between 
its  two  layers — the  5TH  ventricle.  Next  reflect  the  posterior 
half  of  the  corpus  callosum,  detaching  it  with  the  greatest  care 
from  the  subjacent  fornix  Avhere  they  are  blended  together. 
This  will  expose  the  eody  of  the  fornix. 

D.  To  expose  the  Velum  Interpositum  and  the 
3rd  Ventricle  (fig.  57  and  58,  page  98). — Cut  transversely 
through  the  middle  of  the  Fornix,  and  turn  back  the  cut  ends; 
the  velum  interpositum,  a  delicate  process  of  pia  mater,  will 
thus  be  brought  into  view.  Examine  this  velum,  and  then  detach 
it  in  front  and  throw  it  back,  so  that  it  may  be  again  replaced 
if  needed.  The  3RD  ventricle  will  be  seen  beneath  it, 
extending  to  the  base  of  the  brain  between  the  optic  thalami. 
In  front  are  the  anterior  commissure,  the  anterior 
pillars  of  the  fornix,  and  the  foramen  of  Munro; 
behind  are  the  pineal  gland  and  its  peduncles  ;  the 
CORPORA  quadrigemina,  and  the  aqueduct  of  Sylvius  ; 
while  crossing  the  space  is  the  middle  commissure. 

I.  Ventricles  of  the  Brain. 

The  VENTRICLES  of  the  Brain  are  five  in  number; 
four,  viz.,  the  two  lateral  (ist  and  2nd),  the  third 
and  the  fourth  ventricles  are  the  remnants  of  the 
cerebrospinal  embryonic  canal,  and  are  continuous 
with  each  other  and  with  the  ventricles  of  the  spinal 
cord.  The  5TH  ventricle,  on  the  other  hand,  belongs 
to  a  different  category  to  the  rest,  and  the  term 
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eminence — the  nucleus  caudatus  of  the  *corpus 
striatum;  (3)  an  oval  grey  mass — the  upper  surface  of 
the  OPTIC  THALAMUS,  which  is  separated  from  the 
nucleus  caudatus  by  a  shallow  groove  in  which  lies 
(4)  the  TAENIA  SEMiciRCULARis.  Resting  on  the 
optic  thalamus  is  (5)  the  vascular  fringe — the  choroid 
PLEXUS  of  the  lateral  ventricles;  and,  finally,  close  to 
this  fringe,  nearer  the  middle,  is  (6)  the  thin  sickle- 
shaped  free  edge  of  the  body  of  the  fornix. 

iii.  The  inner  wall  of  the  ventricle  is  formed  by  a 
thin  double  vertical  mesial  partition  —  the  septum 
LUCiDUM,  which  extends  between  the  corpus  callosum 
and  the  fornix. 

iv.  Externally  the  floor  and  wall  meet  in  the  mass 
of  the  hemispheres. 

The  Cornua  of  the  Ventricles  are,  as  we  have 
said,  three  in  number,  anterior,  posterior,  and  lateral 

(fig-  55,  page  92). 

(i.)  The  Anterior  Horn  is  a  short  triangular 

horn-shaped  cavity,  which  passes  forwards  and  out- 
wards from  the  fore  part  of  the  body  of  the  ventricle 
round  the  anterior  end  of  the  nucleus  caudatus  into 
the  substance  of  the  frontal  lobe. 

Its  roof  and  ajiterior  wall  are  formed  by  the 
CORPUS  callosum;  its  floor  by  the  substance  of  the 
FRONTAL  lobe;  whilc  both  behind  and  below  is  the 

nucleus  CAUDATUS. 

ii.  The  Posterior  Horn  is  a  similar  recess, 
passing  outwards  and  backwards  into  the  substance 
of  the  occipital  lobe. 

Its  roof  is  formed  by  the  corpus  callosum  ;  its 
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floor  by  an  oval  prominence — the  hippocampus  minor 
(fig.  56,  page  94),  caused  by  the  calcarine  sulcus  on 
the  surface  of  the  hemisphere. 

iii.  The  Lateral  Horn  (descending  horn)  cur\es 
round  the  po.sterior  end  of  the  optic  thalamus  as  a 
bent  finger-like  passage,  which  runs  first  backward-s 
and  outwards,  then  downwards,  fonvards,  and  finally 
inwards  (h.o.d.f.i  )  in  the  "^ub^itnnrc  of  the  temr>oro- 
sphenoidal  lobe. 

In  its  roof  2iXQ-—{^a)  the  CORPUS  callosum;  (b)  the 
posterior  extremity  of  the  optic  thal.\mus;  (c)  the 
tapering  end  of  the  NUCLEUS  CAUDa^*    :    ( rs  th»- 

T.1-:NIA  SKMICIRCtJLARIS. 

In  the  floor  of  the  (lassage  lies  a  curved  < ' 
projection,  following  the  bend  of  the  hom,  ana  ta. 
the  HipPOCAMPU.s  MAJOR.    ITiis  prominence  is  caii&cd 
by  the  hip|XKampal  (dentate)  fissure  on  the  s-  ' 
of  the  brain.     Below,  at  the  apex  of  the  horn,  i 
HIPPOCAMPUS  ends  in  an  cnlarge<! 
extremity    the  rKs  mi       mpi;  wiu»e  . 
<  onrave  margin  lies  a  ihin,  while,  • 
fibres — the  t.*.nia  hippocampi  or  \         \,  the  prtv 
longation  of  the  ix)sterior  pillars  of  the  Komix. 
the  fimbria  i/f  the  choroid  ■  of  the  ' 

ventricles,  whic  h  here  enters  the  vcnlr 
through  the  ^^nat  tr,:  vrr-,  and  K 

fimbria  is  the  free  edfire  of  the  erev  r  of  the 

cortex.     From  the  n  e  caused  by 

the  mode  of  entrance  over  this  free  cti^^c  of  the 
choroidal  artery  this  part  of  the  grey  matter  is  called 
the  f.vscia  dentata.    This  arter)-  carries  with  it  into 


96 


Stcb divisions  of  the  Braiii. 


the  lateral  ventricles  the  process  of  pia  mater ^ — the 
velum  interposihim — in  the  free  margin  of  which  it 
breaks  up  into  the  choroid  plexus  of  the  lateral 
ventricles  (see  velum  interpositum). 

At  the  point  where  the  lateral  and  posterior  horns 
diverge  from  each  other  you  will  see  a  slight  eminence — 

the    EMINENTIA    COLLATERALIS   (fig.    56,   page  94)  

caused  by  the  collateral  fissure  on  the  surface. 

Ependyma  Ventriculorum.  —  The  lateral 
ventricles  are  lined  by  a  layer  of  neuroglia,  covered  on 
the  surface  by  columnar  ciliated  epithelium,  continuous 
with  the  epithelium  of  the  other  ventricles. 

Communications. — The  two  lateral  ventricles 
communicate  with  each  other  and  with  the  3rd 
ventricle  through  the  foramen  of  Munro,  which  lies 
between  the  anterior  pillars  of  the  fornix  and  the  optic 
thalami  (fig,  53,  page  84).  Inferiorly,  this  passage  is 
single  and  mesial  where  it  leads  into  the  3rd  ventricle, 
but  above  it  is  bifid,  consisting  of  two  limbs,  right  and 
left,  one  passing  to  each  lateral  ventricle.  Through 
this  foramen,  as  we  shall  afterwards  see,  the  choroid 
plexuses  of  the  lateral  ventricles  become  continuous 
with  those  of  the  3rd  ventricle. 

THE  3rd  Ventricle. 

(Dissection,  page  92 J 

The  3RD  VENTRICLE  (fig.  58,  page  98,  and  fig.  60 
and  61,  page  102)  is  the  narrow,  vertical,  cleft-like 
space,  situated  in  the  middle  line  between  the  optic 
thalami.    It  lies  beneath  the  body  of  the  fornix  and 
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extends  down  to  the  base  of  the  brain,  being  deeper 
in  front  than  behind. 

Boundaries. — The  roof  is  formed  by  the  velum 
iNTERPOSiTUM,  covered  on  its  under  surface  by  a  layer 
of  flattened  epithelial  cells. 

In  its  Jloor  are  the  structures  contained  within  the 
Interj;)eduncular  space  at  the  base  of  the  brain  (fig.  48, 
page  78),  viz.,  (i)  the  locus  :  ratus  posticus; 
(2)  the  CORPORA  albicantia;  (3)  inc  tuhkr  cr  m; 
(4)  the  INFUNOIBULUM ;  (5)  the  optic  c  RK; 
and  (6)  the  lamina  ci.ni 

In  front  the  ventricle  is  limited  by  the  am 
iMFj.ARs  of  the  FORNIX  and  the  ant- 
SURK:  behind,  by  the  1  .  and  the 

A(,)UKi>ucT  of  Sylvius,  h  is  ihc  i 

('.[.AND  and  four   roi  iles  -  the  corp<>k  \ 

quadrk.kmina.    At  the  sides  the  walls  of  ihc  ca-. 
arc  formed  by  the  optic  thm  %Mf.  aloni?  enf  •  i,\ 
which  runs  a  bundle  of  white  :  .     .  ,v 

of  the  iMNic-\L  (-.LAND.    (>n»cs<n.;  thc  centrc  of  this 

spa(  c,  between  the  optic  i   ni,  \%  n  ^''o«d,  grey 

bantl    the  middle,  soft,  or  c.rky  r  , 

The  3rd  ventricle  is  lined  by  ...^  ..;n  similar  to, 
and  continuous  with,  thai  of  the  other  vcn"  '  r>  > 
the  roof,  however,  the  epithelium  is  flaucacu,  . 

follows  all  the  folds  of  the  \-ascular  fringes  Ujc 

choroid  plexuses— which  hang  down  along  the  middle 
line  from  the  under  surface  of  the  velum  intc 
The  lateral  walls  of  the  ventricle  are  covered  by  a 
layer  of  ependymo,  and  the  floor  consists  of  grey 
matter  continuous  with  th  r  of  the  Aqueduct 

H 
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of  Sylvius.  At  the  posterior  perforated  spot,  and  at 
the  tuber  cinerea  and  lamina  cinerea,  this  grey  matter 
comes  to  the  surface  at  the  base  of  the  brain. 

Communications. — The  3rd  ventricle  communi- 
cates in  front,  through  the  foramen  of  Monro,  with 
the  lateral  ventricles ;  behind,  through  the  acqueduct 
OF  Sylvius,  with  the  4th  ventricle;  and  below,  at  the 
fore  part  of  the  floor,  by  a  conical-shaped  passage  with 
the  infundibulum — iter  ad  infundibulum. 

The  Aqueduct  of  Sylvius  is  the  narrow  passage 
between  the  3rd  and  4th  ventricles  (fig.  58,  page  98). 
Above  it  is  roofed  over  by  a  thin  lamina — lamina 
quadrigemina — so  called  because  it  supports  the 
corpora  quadrigemina  (see  page  104).  Its  floor  and 
lateral  walls  are  formed  by  the  dorsal  part  of  the 
cerebral  peduncles  (see  page  no,  and  fig.  40,  page  60). 
Internally  it  is  lined  by  ciliated  columnar  epithelium, 
outside  which  is  a  thick  layer  of  grey  matter  con- 
tinuous with  that  (locus  cDsruleus)  of  the  4th  ventricle. 
From  this  grey  matter  arises  the  3rd,  the  4th,  and  part 
of  the  5th  nerves  (see  page  116). 

The  SKPTUM  LUCIDUM  (dissection,  page  92) 
is  the  thin,  double,  vertical,  mesial,  partition  which 
separates  the  lateral  ventricles  from  each  other  (fig.  58, 
page  98,  and  fig.  53,  page  84).  Triangular  in  shape, 
it  fills  up  the  interval  between  the  concavity  of  the 
knee-shaped  bend  of  the  corpus  callosum  and  the  front 
of  the  fornix.  Broader  in  front  than  behind,  it 
gradually  tapers  to  a  point  where  the  corpus  callosum 
and  fornix  come  in  contact  with  each  other,  and  it 
contains,  between  the  two  layers  of  which  it  is  com- 
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posed,  a  narrow  sht-iike  cavity— the  51  h  ventricle,  ^  ^ 
or  ventricle  of  the  septum.     E*wn«4K',  each  byer  of 
the  septum  consists  of  grey  matter,  derived  onginally 
from  the  grey  matter  of  the  hemisphere,' and  covered, 
on  the  surface  next  the  cavity  of  the  lateral  veniric' 
by  a  layer  of  t-pithelium  and  e|)cndym:^    4ntemai»y,  ^^^x 
next  the  ravity  of  the  5th  veniri*  le,  each  lay«r  of  the 
septum  is  composed  of  white  ner>c  substance^ re- 
presenting the  medullary  |xirt  of  the  hemispheres. 
As  already  stated,  the  cavity  of  the  5th  ventricle  is 
not  lined  by  epithelium  like  the  ocher  vei 
in  the  adult,  does  it  in  any  way  < 

The  Velum  I nterpositum  (dissection,  page 
92)  is  a  thin  hor  n,  whirh,  as  you  already 

know,  roofs  over  the  3rd  vcninclc,  and  appears  in 
floor  of  the  lateral  ventricles  (fig.  57,  page  96).    It  is 
the  central  |)art  of  pia  mater  which  penetrates  the 
lateral  ventricles  through  the  great  trans\-er<ic  fissure  of 
the  (  crcbrimi.     Triangular  in  sha|>e,  with  the  av'^x 
forwards,  the  velum  has  the  same  extent  as  the  Ixyi*) 
of  the  fornix,  so  that  it  reaches  from  the  foramen  of 
Monro  in  front  to  the      '  nium  iKhind,  beneath 
which,  after  investing  the  pineal  gland,  it  passes  to 
become  <  ontinuous  with  the  rest  of  the  ; 
the  cerebrum  anci  <     '  Hum.     .\t  the       ^  the  : 
edge  of  the  velum  ;        ts  into  the  floor  of  the  lateral 
ventricles,  and  rests  on  the  up|>er  surface  of  the  f 
thalami,  round  the  hinder  ends  of  which  it  passes 
down  the  descending  horns  of  the  lateral  vcr.  >, 
to  become  continuous  with  the  pia  mater  at  the  base 
of  the  brain. 
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Choroid  Plexus  (fig.  57).— Projecting  down- 
wards along  the  middle  line  of  the  under  aspect  of  the 
velum  are  the  two  vascular  fringes — the  choroid 
plexuses  of  the  3rd  ventricle,  covered  everywhere, 
however,  by  the  epithelium  which  forms  the  roof 
of  that  cavity.  In  each  lateral  margin  are  similar 
vascular  fringes — the  choroid  plexuses  of  the  lateral 
ventricles,  which  extend  from  the  foramen  of  Monro 
in  front  (through  which  they  are  continuous  with  the 
plexuses  of  the  3rd  ventricle),  to  the  apex  of  the 
descending  cornu  of  the  lateral  ventricles,  w^here  the 
velum  becomes  continuous  with  the  rest  of  the  pia 
mater  through  the  great  transverse  fissare. 

These  plexuses  consist  of  tortuous  ramifications  of 
small  blood-vessels,  and  are  covered  with  vascular 
papillae,  over  which  is  a  layer  of  epithelium. 

Veins  of  Galen. — Along  the  centre  of  the 
upper  surface  of  the  velum  interpositum  run  two  veins 
side  by  side — the  veins  of  Galen — which  receive  blood 
from  the  interior  of  the  ventricles,  and  discharge  it 
into  the  straight  sinus. 

The  Great  Transverse  Fissure  of 
THE  Cerebrum. 

The  Great  Transverse  Fissure  (fig.  57,  page 
96)  is  the  large  artificial  cleft  made  into  the  lateral 
ventricles  when  the  pia  mater  and  choroid  plexus,  with 
the  epithelium  covering  them,  are  torn  away  from  the 
posterior  part  of  the  brain  beneath  the  fornix,  and  from 
the  descending  cornua.  The  fissure  thus  formed  is 
horse-shoe  shaped;  its  central  part  corresponds  to  the 
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base  of  the  body  fornix,  its  lateral  parts  to  the  descend- 
ing horns  of  the  lateral  ventricles.  Through  this  fissure 
the  pia  mater  and  choroid  plexus  enter  the  ventricles. 

1.  Superiorly  it  is  bounded  (a)  ntar  the  middle 
line  by  the  posterior  part  of  the  cor])Us  collosum  and 
fornix;  {b)  on  each  side  by  the  free  i  ns  of  the 
hemisphere,  viz.,  the  Fimbria  and  the  1  ax-u  D 

2.  Infkriorlv  it  is  bounded  {a)  near  the  .( 
line  by  the  coqwra  (  lina  and  cerebral  j 
uncles;  {b)  on  each  side  by  the  postenor  |)art  of  the 
optic  thaiami. 

i  I.  BASAi-  ( .    \  ,i-iA.  " 

I.  The  Corpora  Striata  arc  two  in  r  1 
are  each  sulxiividcd  into  two  |)arts-  an  intravkntri- 
tui.AR  jK)rtion,  whit  h  ap|H:api  in  the  flc>nrof  t  i 
ventricles;  and  an  kxtravknt> 
in  the  substance  of  the  hemisphere. 

The  Nucleus  Caudatus — thrrvTRAVK.NTRicuLAK 
jKjrtion  of  the  corpus  striatum—  «5r.  i  fmm  i»v  vhnry*. 
has  been  descrilK-d  as  a  pt..;  ..i|)cd, 
pyriform  or  p)Tamidal  eminence,  of  a  | 
colour,  which  apiHjars  in  the  fore  part  of  i..c  oi 
the  lateral  ventricles.  Co\-ered  on  the  surfoce  by  a 
layer  of  white  sul^siance,  each  nuclcu-  <ist  of  a  grey 
core  streaked  with  white  fibres,  the  name 

corpus  striatum.  Its  larger  end  or  litati  is  d  1 
forwards,  and  its  posterior  end  or  tail,  grr. 


•  Un.'  -  ■ 
oplic  t 
locus  ni^cr. 


^kIikM  not  only  the  corpora  acriua  aad 

1  •|n;)dnrrtr);r>.i  and  %\wm  iihiin,  and  the 
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tapering  to  a  point,  pass  backwards  outside  the  optic 
thalamus  into  the  roof  of  the  descending  horn  of  the 
lateral  ventricle. 

The  Nucleus  Lenticularis — the  extraventri- 
CULAR  part  of  the  corpus  striatum — can  only  be  seen 
in  sections  of  the  hemispheres  (fig.  58,  page  98,  and 
fig.  60,  page  102).  In  horizontal  sections  it  appears 
as  a  longitudinal  grey  mass,  shaped  like  a  double 
convex  lens  (lenticularis).  It  is  placed  external  to  the 
nucleus  caudatus,  and  is  separated  from  it  by  a  strand  of 
white  nerve  fibres,  called  the  itmer  capsule  (fig.  58, 
and  see  page  112).  In  vertical  transverse  section  it 
is  triangular  in  shape,  and  is  intersected  by  two  white 
laminjE,  which  divide  it  into  three  parallel  strands  of 
a  somewhat  different  colour  (fig.  60,  page  102). 

Claustrum. —  External  to  the  nucleus  lenticularis 
will  be  seen  a  narrow  band  or  streak  of  grey  matter — 
the  CLAUSTRUM  —  Separated  from  the  nucleus  lenti- 
cularis by  a  white  strand  of  fibres,  the  outer  capsule 
(fig.  58,  page  98,  and  see  page  112),  and  from  the  con- 
tiguous grey  matter  of  the  Isle  of  Reil  (figs.  58  and 
60)  by  a  second  white  strand.  Thus,  enumerated  froni 
within  outwards,  we  have  (i)  the  nucleus  caudatus, 
(2)  the  iimer  capsule,  (3)  the  nucleus  lenticularis,  (4)  the 
outer  capsule,  (5)  the  claustrum,  (6)  a  strand  of  white 
fibres,  (7)  the  grey  matter  of  the  Isle  of  Reil  (fig.  58, 
page  98). 

The  Optic  Thalami  are  two  large,  oval,  convex 
prominences  placed  above  the  crura  cerebri,  but  behind 
and  internal  to  the  corpora  striata  from  which  they 
are  separated  by  the  Taenia  Semicircularis.  Forming 
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part  of  the  floor  of  the  lateral  ventricle  and  the  wall  of 
the  3rd  ventricle,  each  optic  thalamus  consists  of  a 
central  grey  core,  covered  on  the  surface  by  a  stratum 
of  white  matter,  and,  where  they  enter  into  the  ven- 
tricular cavities,  by  ependyma  and  epithelium.  Their 
anterior  end  is  rounded — anterior  tubercle,  and 
their  posterior  and  external  extremity  swells  out  into  a 
prominence — the  posterior  tubercle  or  PLaviNAR, 
which  overhangs  both  the  brachia  of  the  corpora 
quadrigemina  (fig.  24,  e.g.,  page  24),  and  the  two  o^-al 
nodules  (fig.  24,  c.gen.) — the  corpora  geniculata  interna 
and  externa. 

I'he  upp(r  surface  of  the  uia.aiai  opi.i  i  s  \w 

the  floor  of  the  lateral  ventricles,  and  upon  11  urc  the 
velum  intcrp'        1,  the  choroid  !  the  edge 

of  the  fornix,     i  he  under  id  on  the 

t  rus  cerebri  r  \enlum)  and  lorm.s  part  of  the  roof 
of  the  descending  horn.  In  front  it  lies  over  ;  S 
albicans  and  tul)er  cii 

Their  inner  {mesial)  surjace  ,  the  3rd 

ventricle,  and  along  each  runs  the  p<  'c  of  the 
pineal  gland,  while  jxissing  Ix-lwcen  them  is  the  CTt>- 
commissure.    Externally  x\\^  i>\A\c  \  ,  :i 

the  substance  of  the  es,  their  outer  limit 

iK'ing  the  inner  <  e. 

In  front  of  the  optic  I         i  are  the  anterior  pillars 
of  the  fornix  (fig.  58,  jxige  98,  and  fig.  53,  pogc 
[vassing  to  the  base  of  the  brain;  and  between 
optic  thalami  and  the  pillars  of  the  fornix  is  the 
foramen  of  Monro  (fig.  53,  page  84). 

Behind  the  thalami  are  the  posterior  pillars  ot  ine 
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fornix,  winding  down  the  descending  horn  of  the 
lateral  ventricle  (fig.  55,  page  92). 

Structure.— The  optic  thalami  are  chiefly  com- 
posed of  grey  matter  arranged  as  three  nuclei— anterior, 
outer,  and  inner.  The  course  and  relations  of  its 
white  tracts  are  not  yet  understood. 

"The  Function  of  Basal  Ganglia  are  as  yet  un- 
decided. Anatomical  appearances  seem  to  be  in 
harmony  with  the  view  that  these  ganglia  are  terminal 
stations  of  certain  tracts  of  the  cerebral  peduncles, 
co-ordinate  with,  but  not  subordinate  to,  the  grey 
matter  of  the  cortex" — (Ferrier). 

Corpora  geniculata. — Below  and  external  to 
the  Pulvinar,  are,  as  we  have  said,  two  pairs  of  oval 
eminences — the  corpora  geniculata  interna  and 
EXTERNA — the  internal  being  below  and  mesial  to  the 
external,  and  separated  from  them  by  a  band  of  white 
fibres,  one  of  the  roots  of  the  optic  tract  (fig.  24,  page 
24,  and  fig.  51,  page  84). 

They  consist  of  grey  matter  internally,  and  from 
each  proceeds  a  white  band  to  join  the  optic  tracts. 
Similar  tracts  connect  the  external  bodies  to  the  nates 
and  the  internal  to  the  testes. 

The  Corpora  Quadrlgemina  (fig.  24,  page  24, 
and  fig.  51,  page  84)  are  four  rounded  tubercules 
separated  from  each  other  by  two  grooves,  the  one 
longitudinal,  the  other  transverse.  They  are  placed  in 
pairs,  on  each  side  of  the  middle  line,  behind  the  pineal 
gland  and  above  the  aqueduct  of  Sylvius ;  the  anterior 
pair  are  called  the  nates,  the  posterior  pair,  the  testes, 
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and  they  rest  upon  a  thin  lamina — the  lamina  quadri- 
gemina,  laterally  each  pair  is  prolonged  into  two 
white  bands  or  cords — the  anterior  and  posterior 
liRACHiA  (fig.  24,  page  24,  and  fig.  51,  page  84) — the 
anterior  passing  between  the  corpora  geniculata  interna 
and  externa,  and  thence  to  the  optic  tracts  of  which 
they  are  the  direct  roots;  the  posterior  brachia  runs 
forwards  and  outwards,  and  are  lost  beneath  the  corpora 
geniculata  interna  (figs.  24  and  51). 

.Structure.  -  I  he  anterior  |>air  of  corpora  quadri- 
gcniina  consist  of  rs  of  grey  and  white 

matter;  the  |)ostcriur  j>a.ir  ol  a  central  grey  core 
and  of  a  white  cortr\.  11' !iv>logues  of  the  coqw)ni 
(juadrigcmina  exist  in  all  \  i.    They  invariably 

give  origin  to  the  optic  nerves,  and  in  sixc  bear  a 
direct  relation  to  the  animals  |K)wcr  t 

In  birds  there  are  only  two  en-  .  but  they  are 
very  large.  •  in  those  birds  v         have  great 

powers  of  sight.     In  the  mole  the  pair  are 

well  develo|)ed,  the  anterior  jxiir  arc  rue: 

Injury  to  the  optic  ncr\cs  causes  the  a;  -  nn-r 
to  waste,  but  leaves  the  posterior  pair  nrn'tcred. 

Pineal  Gland  (or  Ik)dy)  is  a  .  .  ii,  vascular, 
oval  iKxly,  situated  in  the  middle  line  above  the 
afjucduct  of  Sylvius  and  in  front  of  the  corpora  quadn- 
gcmina.  Firmly  attachtxl  to  the  velum  interpositum, 
which  gives  it  a  special  covering  (fig.  57,  page  96),  it  is 
connected  to  the  cerebrum  by  two  white  bands^the 
l^:DUNCt.Es  — which,  we  have  already  seen,  run  one 
along  the  inner  surface  of  each  optic  thalamus.  The 
peduncles  end  in  front  by  joining  the  r  ^rs 
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of  the  Fornix.  •  Posteriorly  the  Pineal  Gland  is  con- 
nected with  the  posterior  commissure. 

In  STRUCTURE  the  gland  is  composed  of  follicles, 
separated  by  connective  tissue,  and  filled  with  cells, 
calcareous  particles  (brain  sand),  and  corpora  amylacea. 

III.  The  Commissures. 

The  Commissures  of  the  Brain  are  longitudinal  and 
traverse,  and  are  the  Corpus  Callosum,  the  Fornix, 
the  Anterior,  Middle,  and  Posterior  Commissures. 

The  corpus  Callosum.— As  you  already 
know,  the  Corpus  Callosum  is  the  white  transverse  band 
of  nerve  fibres,  which  arches  from  before  backwards 
in  the  middle  line  between  the  cerebral  hemispheres 
and  connects  them  together.  About  4  mches  long,  it 
forms  the  floor  of  the  great  longitudinal  fissure  and  the 
roof  of  the  lateral  ventricles,  and  reaches  further 
forwards  than  backwards.  It  is  thicker  at  the  ends 
than  in  the  middle  of  its  extent,  and  is  thickest  and 
widest  behind. 

Anteriorly  it  turns  downwards  and  backwards  upon 
itself  in  the  great  longitudinal  fissure,  making  a  knee- 
shaped  bend— the  Genu  (fig.  55,  page  92,  and  fig. 
53,  page  84).  Becoming  gradually  smaller  it  then 
forms  a  narrow  median  band — the  Rostrum  (fig.  53, 
page  84) — which  ends  below  at  the  base  of  the  brain 
by  bifurcating  into  two  tapering  processes — the  ped- 
uncles (fig.  24,  page  24)— which,  you  will  remember, 
have  already  been  traced  to  the  anterior  perforated 
spot  at  the  root  of  the  fissure  of  Sylvius,  and  are 
there  lost. 
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Posteriorly,  on  the  other  hand,  the  corpus  callosum 
ends  in  a  thickened  free-rounded  border  or  base — the 
SPLENIUM  (fig.  53,  page  84) — from  the  outer  ends  of 
which  diverge  two  horn-shaped  bundles  of  fibres  into 
the  occipital  lobes. 

The  upper  surface  of  the  corpus  <  "  im  is  marked 
along  the  middle  line  by  a  longituauuil  groove — the 
KAPfiK — on  each  side  of  and  i  1  to  which  you  will 
sec  two  or  more  faint  lines — the  '  \n  longi- 
rurjiNAL  STRI.+:  (ner>es  of  I^nci-  I  illy,  under 
cover  of  the  over!  •  ot  the  g)ru.s  "  4, 

arc  similar  longitU'  e — i„\tkrai.  I.  \L 

sTKi/t:  (ta,*ni;i  covered  '  The  m 

stri.T,  when  traced  ;  arc  j        1  in  front  by 

a  prolongation  of  the  lateral  stri.x,  and  pass  with  ihcm 
round  the  anterior  end  of  the  <  f)q>us  collosum  to  the 
anterior  1  1  %\ycA  ;  d,  the  stri.x  diverge 

into  the  occipital  lobes. 

The  under  j  of  the  <  callosum  rests»  in 

the  ()ostcrior  half  of  its  extent.  \\^M^x\  the  body  of  the 
fornix,  to  which  it  is  closely  .  cnt,  especially  near 
the  Splenium.  In  its  antenor  half,  it  is  connected 
below  with  the  vertical  mesial  jwrtition — the  upturn 
lucidum—i\\\\x\^  up,  as  we  have  seen,  the  space  left 
Ik t ween  the  fornix  and  concanty  of  the  knee-shaped 
bond  of  the  cori)us  callosum  (fig.  53,  |xige  84). 

Ixiterally,  the  transverse  fibres  of  the  cor])UN 
(  allosum  form  the  roof  of  the  lateral  ventricles,  aDd 
diverge  into  the  white  substance  of  the  ht  es. 

Structure,— The  con  m   <         >  ot 

white  ner\c  fibres  which  arc  wi  liie  main  transverse,  a 
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few  only  being  longitudinal.  As  they  pass  into  the 
hemispheres  they  diverge  in  all  directions,  and  prob- 
ably go  along  with  the  fibres  of  the  corona  radiata  to 
the  grey  matter  of  the  cortex. 

It  is  worthy  of  note  that  the  corpus  callosum  may 
be  absent  without  any  ill  effect. — (Holden). 

The  Fornix  (figs.  56  and  57,  pages  94  and  96). — 
Beneath  the  corpus  callosum,  and  more  or  less  blended 
with  it,  especially  behind,  is  a  longitudinal  system  of 
commissural  fibres — the  fornix.  It  is  an  arched 
white  band  which  connects  the  hippocampi  with  each 
other,  and  with  the  optic  thalami.  The  fibres  of 
which  it  is  composed  spring  as  two  rihand-like  bands — 

the  POSTERIOR  PILLARS  of  the  FORNIX  Or  FIMBRIA  

one  on  each  side  from  the  free  surface  of  the  hippo- 
campus major  (fig.  55,  page  92,  fig.  56,  page  94,  fig. 
57)  P'^-g^  9^)j  ^^"^  descending  horn  of  the  lateral 
ventricles.  Ascending  from  the  concave  edge  of  the 
hippocampus  the  two  pillars  pass  round  the  posterior 
end  of  the  optic  thalamus,  and  converging  towards 
each  other  meet  in  the  middle  line  to  form  a  wide, 
flattened,  triangular-shaped  band — the  body  of  the 
fornix — which  has  its  apex  directed  forwards  and  its 
base  backwards  towards  the  splenium. 

Superiorly  the  body  of  the  fornix  is  in  contact  with 
the  under  surface  of  the  corpus  callosum;  inferiorly  it 
lies  on  the  delicate  lamina — the  velum  interpositum. 

front  its  fibres  diverge  and  pass  downwards  and 
forwards  from  the  apex  of  the  body,  as  two  cylindrical 
processes,  lying  side  by  side — the  anterior  pillars — 
which  can  be  traced  downwards,  in  front  of  the  optic 
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thalami  but  behind  the  anterior  commissure,  to  the 
base  of  the  brain  where  they  form  the  cortex  of  the 
corpora  a/incantia.  Twisting  on  themselves  Uke  a  figure 
of  8,  they  then  reascend  to  the  anterior  tubercles  of 
the  optic  thalami  (fig.  53,  page  84). 

At  the  sides  the  fornix  appears  as  a  thin,  free, 
sickle -shaped   edge   which  rests   U|)on  the  velum 
inten)Ositum  and  the  optic  thalamus,  and  enters  into 
the  formation  of  the  floor  of  the  lateral  vci. 
Originally  the  fornix  co;        I  of  two  separate  divi- 
sions, right  and  left,  but  these  ultimately  fuse  in 
the  middle  line  to  form  the  body,  their  ci. 
rnaining  free  as  the  anterior  nnd  rh*»  no^erior  p. 
f)f  the  fornix. 

The  Taenia  Semiclrcularls  is  the  narrow  while 
hand  which  lies  in  the  groove  between  the  nuclea'i 
raudatus  and  the  optic  thalamus.  In  front  it  joins  the 
corresponding  pillar  of  the  fornix;  b«  ^  •  !  it  pa.s.ses 
into  the  substance  of  the  roof  of  the  dc^cading  horn 
of  the  lateral  ventricle. 

Tlio  Anterior,  Middle,  and  Fo>»iorior  Com- 
missures are  connected  with  the  3rd  v  •  'c  (figs. 
53  and  58,  pages  84  and  98). 

The  Anterior  Commissure  is  a  round  white 
cord  which  \  transversely  across  the  r  line 
in  front  of  the  anterior  pillars  of  the  fornix.  It 
connects  together  the  corpora  ;  its  fibres 

can  be  traced  through  those  bodies,  and  I  w  the 
nucleus  lenticularis  to  the  temporo-sphenoidal  lobe. 

The  Middle  (Grey)  Commissure  crosses  the 
3rd  ventricle  between  the  optic  thalami.   It  is  a  strand 
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of  grey  matter  connected  with  the  grey  matter  of  the 
Thalami  optici. 

The  Posterior  Commissure,  situated  in  front  of, 
and  below  the  pineal  gland,  but  above  the  commence- 
ment of  the  passage  into  the  4th  ventricle,  is  a  rounded 
band  which  stretches  between  the  optic  thalami.  Its 
fibres  are  said  to  come  from  the  fillet  (derived  from 
the  tegmentum  of  the  crura  cerebri),  and  to  pass 
through  the  thalami  to  the  hemispheres. 

The  Crura  Cerebri,  or  Cerebral 

Peduncles. 

The  Cerebral  Peduncles  (fig.  32,  page  44,  and 
fig.  48,  page  78)  are  the  two  rounded  masses  which 
spring,  in  front,  from  the  upper  margin  of  the  pons, 
and,  diverging  from  each  other,  soon  enter  the  base  of 
the  cerebral  hemispheres. 

It  front,  between  the  peduncles,  lies  the  anterior 
perforated  spot  and  the  corpora  albican tia;  winding 
round  their  outer  side  are  the  optic  tract;  on  their 
inner  side  is  a  groove,  the  oculomotor  groove,  from 
which  the  3rd  nerve  takes  its  superficial  origin;  and  on 
the  dorsal  aspect  are  the  corpora  quadrigemina,  with 
the  lamina  quadrigemina,  beneath  which  passes  the 
aqueduct  of  Sylvius. 

Structure. — A  section  at  right  angles  to  the  crura 
will  show  you  that  they  each  consist  of  two  portions,  a 
posterior  or  dorsal,  called  the  tegmentum,  and  an 
anterior  or  ventral,  called  the  pes  or  basis.  These 
two  parts  of  the  crura  are  separated  from  each  other 
by  a  narrow  stratum  of  grey  matter,  called,  from  its 
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dark  colour,  the  locus  niger,  the  position  oi  wiiich  is 
indicated  on  the  surface  by  the  oculomotor  groove 
internally,  and  by  another  slight  groove,  the  lateral 
sulcus,  externally. 

I.  The  Tegmentum  (figs.  41  and  42,  page  60)  is 
the  larger  division  of  the  cru.s,  and,  like  the 
reticularis  of  the  Medulla  and  Pon*;.  co:         of  a 
reticulum  of  longitudinal  and  tra:.       e  fibres  inter- 
spersed with  grey  mnttfr. 

The  lot  ^  the  anterior  and  Utcral 

columns  of  ihc  -.(mut  or  I,  sapcrior  cerebellar 

'            The'  ,x3«terk)r  loogilodinal 

I  ithetr.v  '^"^  ip|)earing  in  MCtioni 

of  the  cnira       two  well  i  «  escfa  tide  of  the 

.nqucfluct  of  Sylvius;  the  bftrr.  \Y  appean  on  the  CBrface 

of  the  crura  as  a  tract  of  5 1,  pof^  84). 

The  transverse  kL 

Tlip  jjrcy  mnttcr  of  tiic  t  cuim^A  of  »ca?trre*l  cc.U. 

I  or  .1  '                          ii^;  beneath  the  anterior  part  of 

'  1  ai  the  rcti  nocleos  or  nuclei 
vnq;  of  malttpolar  nerre  celh. 

i  iii  n  termimtion  of  the  saperior 
corel>cll.nr  perlunclc*. 

1.  I  he  Pes,  (Basis  or  Crusta) — the  ventral  part 

of  the  peduncles — lies  below  the  locus  -  and  is 
chiefly  composed  of  the  •  '  nidal  tracts  01  li.c  medulla, 
though  others  are  supera.iucii,  for  transverse  sections  of 
the  pes  as  compared  with  the  pyramids,  show  that 

other  tracts  have  been  add  ' 

3.  The  Substantia  nigra  is  a  sc  ar  band  of 
grey  matter  placed  between  the  two  dr  ^  of  the 
crus.     It  is  characterised  by  darkly  pigmented  cells. 
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hence  the  name,  and  through  it  pass  the  roots  of  the  3rd 
nerve  before  they  emerge  at  the  oculomotor  groove. 

The  two  pedes  are  quite  distinct  from  each  other, 
whereas  the  two  tegmenta  are  separated  from  each 
other  merely  by  the  median  raphe. 

INTERNAL  AND  EXTERNAL  CAPSULES. 

In  treating  of  the  Basal  Ganglia  (page  loi)  you 
will  remember,  we  referred  to  two  strands  of  white 
fibres,  the  inner  and  outer  capsules,  the  former 
lying  internal  to,  the  later  external  to,  the  nucleus 
lenticularis.  These  so-called  capsules  are  of  the 
greatest  importance  clinically,  for  through  them  pass 
the  chief  motor  and  sensory  tracts. 

The  Internal  Capsules  (fig.  58,  page  98,  and 
figs.  59  and  60,  page  102). — Seen  in  horizontal  section 
each  internal  capsule  appears  as  a  semi-lunar  shaped 
band  of  white  matter  with  its  convexity  directed 
towards  the  middle  line.  It  can  be  divided  into  two 
divisions — an  anterior  and  a  posterior.  The  anterior 
DIVISION  (fig.  58,  i.e.)  lies  between  the  nucleus 
caudatus  and  the  nucleus  lenticularis ;  the  posterior 
division  (fig.  58,  i.e.)  hes  between  the  optic  thalamus 
and  the  nucleus  lenticularis,  and  forms  with  the 
anterior  division  a  sharp  angle,  or  knee-shaped 
bend — the  genu  (fig.  58  and  59).  Thus  the  inner 
capsule  may  be  said  to  consist  of  three  parts — (i)  A 
knee-shaped  bend,  the  genu ;  (2)  a  part  in  front  of  the 
knee;  (3)  a  part  behind  the  knee  (fig.  58).  This 
capsule  contains  all  the  fibres  of  the  foot  of  the  crus 
cerebri  of  the  same  side  except  those  that  go  to  the 
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nucleus  lenticularis.  En.  ^  from  between  the 
nucleus  lenticularis  and  the  tail  of  the  caudate 
nucleus,  and  reinforced  by  fibres  from  :  c 
thalamus  and  the  region  below  it,  the  fibres  of  the 
pes  form  a  radiating,  hollow  fan-shaped  mass  of  ner\'e 
fibres — the  corona  radiata — which  >  is  out  into 
the  cerebral  cortex. 

The  tracts  formin^i  kace,  and  the  aniciiur  ;  j  ul 
the  posterior  division  of  the  inner  capsule  are  motor 
in  function,  and  are  in  relation  •  •  '  :n 
before  backwards,  with  the  •  cntrcs  lor  mc  oro-lm^ual, 
facial,  brachial,  crural,  and  trunk  muscles  (Fcrrier). 
Injury  to  this  |K)rtion  of  the  inner  le  results 

in   loss  of   motion    on  the  o*  0  of  the 

body. 

The  {Kjstcrif)r  V^,  or  more  of  the  hinder  »  n  of 
the  inner  < . 

strands,  for,  when  injured  o- 

of  sensation,  general  and  j  ^.ial,  on  the  o,  ^  ic 
side  of  the  Ixxly,  the  mofr^r  TV)weni  not  Ixring  aflfected, 
unlcs.s  the  Icison  imn'  rhr  motor  r-nrts  also 

( Ferric  rV 

The  tracts  ajui  lunctions  ol  the  r  n  of 

the  inner  -  'e,  that  in  front  of  the  genu,  and  the 
tracts  and  kuu  tions  of  the  c\  as  )'et 

undecided. 

59  page  102  will  give  you  an  idrn  of  the  rela- 
tions of  the  Sylvian  artery,  and  the  di>:  .lion  of  iu 
branches  to  the  cansnlc^.  and  to  the  contiguous 
nuclei. 


I 
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Course  of  the  Strands  of  Nerve 

Fibres. 

(Fig.  33,  p.  48,  and  fig.  63,  p.  114.) 

Of  the  various  strands  of  fibres  described  in  the 
spinal  cord,  the  course  of  the  pyramidal  tracts 
(crossed  and  direct)  is  alone  known  with  any  degree 
of  certainty.  Those  tracts  (crossed  pyramidal,  and 
direct  pyramidal),  after  passing  through  the  Medulla 
Oblongata,  form  the  central  portion  of  the  foot  of  the 
corresponding  crus  cerebri,*  and  then  ascend  through 
the  anterior  part  of  the  posterior  division  of  the  inner 
capsule,  into  the  corona  radiata,  and  finally,  to  the 
motor  centres  of  the  cerebral  cortex  (see  fig.  63,  c.p.t. 
and  d.p.t.). 

The   DIRECT   LATERAL   CEREBELLAR    TRACT   of  the 

spinal  cord  passes  upwards  to  form  part  of  the  Resti- 
form  body;  and,  judging  from  the  degeneration  which 
follows  its  section,  is  probably  connected  with  the 
SUPERIOR  VERMIFORM  PROCESS  of  its  own  side  (Ferrier) 
(fig-  33^  page  48,  and  fig.  63,  page  114,  d.l.c). 

The  greater  part  of  the  fibres  of  the  anterior  and 
lateral  columns  of  the  cord  enter  the  formatio  reticu- 
laris of  the  Medulla  and  Pons  (fig.  63,  f.r.),  some  of 
the  fibres  there  forming  distinct  strands,  viz.,  the 
posterior  longitudinal  bundle  and  the  fillet,  which 
probably  end  in  the  region  of  the  corpora  quadri- 
gemina  and  optic  thalami. 

Of  the  connections  of  the  funiculus  gracilis  and 


*  Lines  i-i  and  2-2  in  fig.  63  indicate  the  position  of  the  pes  and  teg- 
mentum of  the  crura  cerebri. 
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the  FUNICULUS  CUNEATUS  and  their  nuclei,  nothing 
is  definitely  known  (fig.  63,  f.g.  and  f.c).  They  ascend 
probably  through  the  formatio  reticularis  (tract  of  the 
fillet)  to  the  region  of  corpora  quadrigemina,  though 
some  are  said  to  go  to  the  nucleus  lenticularis,  and  to 
the  posterior  part  of  the  inner  capsule. 

The  ARCiFORM  FIBRES  probably  connect  the  opposite 
olives  with  the  dentate  nucleus  of  the  cerebellum  (fig. 
63,  page  114  a.f.). 

The  SUPERIOR  CEREBELLAR  PEDUNCLES  pass  up- 
wards beneath  the  corpora  quadrigemina  to  the  red 
nucleus  of  the  tegmentum  (fig.  63,  r.n.),  which  is  their 
primary  termination,  though  it  may  be  that  some  of  the 
fibres  pass  on  to  the  lenticular  nucleus,  and  through 
the  optic  thalamus  to  the  corona  radiata  (fig.  63,  s.p.). 

The  transverse  fibres  of  Pons — middle  peduncle 
of  the  CEREBELLUM — are  partly  commissural  between 
the  cerebellar  hemisphere,  but  many  of  them,  through 
the  multipolar  nerve  cells  of  the  Pons  (Nucleus  Pontis), 
connect  the  cerebellar  peduncles  with  the  pyramidal 
stands  of  the  opposite  side  (Ferrier). 

Superficial  and  Deep  Origins  of 
THE  Cranial  Nerves. 

By  the  superficial  origins  of  the  cranial  nerves  is 
meant  the  points  at  which  they  are  attached  to  the 
surfsfce  of  the  brain.  Their  deep  origins  are  the 
several  deep-seated  nuclei  to  which  they  can  ulti- 
mately be  traced. 

I.  The  Olfactory  Nerves,  ist  pair,  spring  from 
the  olfactory  bulbs  and  pass  through  the  holes  in  the 
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cribriform  plate  of  the  ethmoid  to  be  distributed  to 
the  upper  part  of  the  olfactory  mucous  membrane. 
The  roots  of  the  olfactory  peduncles  have  already 
been  noticed  (page  78).  We  may  add  that  the  outer 
root  can  be  traced  to  the  extremity  of  the  temporo- 
sphenoidal  lobe,  where  it  blends  with  the  anterior  end 
of  the  gyrus  hippocampi.  (Ferrier.). 

2.  The  Optic  Nerves,  2nd  pair,  are  given  off 
from  the  sides  of  the  optic  commissure,  and  enter  the 
eye-ball  through  the  optic  foramen.  Traced  back- 
wards they  pass  through  the  optic  commissure  round 
the  outer  sides  of  the  crura  cerebri,  as  the  optic  tracts, 
to  the  PULViNAR  (posterior  part  of  the  optic  thalamus), 
to  the  CORPORA  GENicuLATA,  and,  through  their 
brachia,  to  the  anterior  pair  of  the  corpora  quadri- 
G  EM  IN  A.  In  the  optic  tracts  most  of  the  fibres  cross 
to  the  opposite  eye,  a  few  go  to  the  optic  nerve  of  the 
same  side. 

"The  roots  of  the  optic  tracts  which  spring  from 
the  corpora  geniculata  interna  have  no  real  connection 
with  vision,  as  they  do  not  undergo  atrophy  like  the 
other  roots  when  the  eyes  are  destroyed."  (Ferrier.). 

The  3rd  Nerves  appear  at  the  oculomotor 
GROOVE,  on  the  inner  side  of  the  crura  cerebri  close 
to  the  Pons  Varolii  (fig.  48,  page  78,  and  fig.  34, 
page  24).  Traced  backwards,  they  are  found  to  pass 
through  the  tegmentum  to  a  column  of  cells,  on  each 
side  of  the  middle  line,  in  the  grey  matter  of  the 
FLOOR  of  the  AQUEDUCT  OF  Sylvius  (fig.  42,  page  60). 

The  4th  Nerves  will  be  seen  on  the  outside  of  the 
crura  cerebri,  between  the  cerebrum  and  cerebellum 
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(fig.  48,  page  78).  They  are  small  and  slender,  and 
after  decussating  in  the  superior  medullary  velum,  run 
in  the  wall  of  the  aqueduct  of  Sylvius  to  a  nucleus 
below  that  of  the  3d  nerve. 

The  5th  Nerves  spring  from  the  sides  of  the 
pons  near  its  upper  margin,  by  two  roots — a  large  one, 
ganglionc,  and  a  small  one,  aganglmiic. 

The  smaller — motor  root — is  the  higher  of  the  two, 
and  is  separated  from  the  larger  root  by  some  of  the 
transverse  fibres  of  the  Pons. 

Followed  backwards,  the  smaller  part  is  seen  to 
arise  from  the  motor  nucleus  lying  just  below  the 

LATERAL    ANGLE    of    the    4TH    VENTRICLE    (fig.  34, 

page  54).  It  is  joined  by  the  descending  root  of  the 
5th  nerve,  which  comes  from  the  grey  matter  at  the 
sides  of  the  aqueduct  of  Sylvius. 

The  larger  portion — the  sensory  root — close  to, 
but  on  the  outside  of  the  motor  root  (fig.  34),  receives 
the  ascending  root,  which  springs  from  the  nerve  cells 
of  the  formatio  reticularis  of  the  Pons  and  Medulla. 

The  6th  Nerves  take  their  superficial  origin  near 
the  middle  line  from  the  groove  between  the  anterior 
pyramids  of  the  medulla  and  the  lower  border  of  the 
Pons  (fig.  48,  page  78).  Their  deep  origin  is  situated 
underneath  the  fasciculus  teres  in  the  fore  part  of 
the  floor  of  the  4th  ventricle,  just  in  front  of  the  striae 
acustic^  (fig.  34,  page  54). 

The  7th  Nerve  consists  of  two  parts — (i)  the 
FACIAL  PART  (portio  dura);  (2)  the  auditory  part 
(portio  mollis).  The  facial  part  (7th)  springs  from 
the  groove  between  the  Pons  and  the  restiform  bodv. 
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and  behind  the  olive  (fig.  48,  page  78).  Its  deep 
origin  is  the  facial  nucleus  is  the  formatio  reticularis 
of  the  dorsal  aspect  of  the  Pons,  near  6th  and  above 
the  5th  nerve  (fig.  34,  page  54,  and  fig.  40,  page  60). 

The  AUDITORY  PORTION  (8th  nerve)  arises  from  the 
same  groove,  but  behind  the  facial  and  separated  from 
it  by  the  pars  intermedia — a  small  bundle  of  nerve 
fibres  between  the  facial  and  auditory,  and  connected 
with  both.  The  deep  origin  of  the  vestibular  division 
is  in  the  vermis  cerebelli  or  in  grey  matter  of  the 
4th  VENTRICLE,  beneath  the  superior  cerebellar  ped- 
uncle; the  deep  origins  of  the  cochlear  division  is  from 
the  TUBERCULUM  ACUSTicuM  (Fcrrier)  (fig.  34,  page  54). 

N.B.  —  "The  strire  acusticce  which  look  like  the  direct  con- 
tinuation of  the  posterior  roots  of  the  audicory  nerve  have  no 
such  relation." — Ferrier. 

The  8th  Nerves  consist  of  three  parts  {a)  glosso- 
pharyngeal (9th  nerve);  (^b)  vagus  (loth  nerve); 
{c)  SPINAL  ACCESSORY  (iith  ncrvc).  They  take 
their  superficial  origin  almost  in  a  line  with,  but  a 
little  behind  and  below  the  7th  nerve  (fig.  34,  page  54). 
The  spinal  accessory  has  two  portions — a  spinal  part 
which  arises  from  the  side  of  the  spinal  cord,  as  low 
as  the  6th  cervical  nerve;  and  an  accessory  part  which 
takes  origin  from  the  side  of  the  medulla  below 
the  vagus.  The  glossopharyngeal  (fig.  34,  9), 
the  vagus  (fig.  34,  10),  and  the  spinal  accessory 
take  their  deep  origins  from  a  series  of  nuclei  in  a 
line  with,  but  below  that  of  the  7  th  nerve,  and  in 
the  order  from  above  downwards  in  which  they  are 
here  enumerated.    These  nuclei  lies  beneath  the  ala 
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ciNEREA  and  INFERIOR  FOVEA  (fig.  33,  page  48,  and 

fig.  34,  page  54)- 

The  9th  Nerve  (12th)  hypoglossal,  springs  by 
several  filaments  firom  the  groove  between  the  anterior 
pyramids  and  the  olives.  Its  deep  origin  is  a  column 
of  cells  close  to  the  surface  and  near  the  middle  line 
of  the  floor  of  the  4th  ventricle,  beneath  the  fasciculus 
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CHAPTER  III. 

Outline  of  the  Development 

OF  THE 

Brain  and  Spinal  Cord. 

One  of  the  earliest  steps  in  the  development  of  the 
human  embyro  is  the  formation  of  what  is  known  as 

the    BLASTODERM  .  Or    GERMINAL    MEMBRANE.  This 

membrane  is  composed  of  three  distinct  superimposed 
layers  of  cells,  the  epiblast,  the  mesoblast,  and  the 
HYPOBLAST.  The  first  of  these,  the  epiblast,  is  the 
one  from  which  is  developed,  the  central  nervous 
system,  the  brain  and  spinal  cord,  as  well  as,  in  all 
probability,  part  of  the  peripheral  nervous  system. 

On  the  dorsal  aspect  of  the  embryo,  at  a  very  early 
date,  appear  two  ridges,  separated  from  each  other 
by  an  intervening  furrow — the  primitive  groove. 
Gradually  increasing  in  size,  these  two  ridges  grow 
upwards,  and  ultimately  meet  in  the  middle  line  on 
dorsal  aspect,  and,  blending  together,  form  a  cylin- 
drical longitudinal  tube — primitive  medullary  tube 
— with  a  wall  of  epiblastic  cells.  It  is  from  this 
primitive  tube  that  the  Brain  and  Spinal  Cord  are 
developed;  the  walls  giving  rise  to  the  solid  parts ^  the 
cavity  remaining  as  the  various  ventricles. 


The  Spinal  Cord. 


121 


I.  thk  Spinal  Cord. 

The  hinder  part  of  the  the  primitve  medullary  tube 
gives  rise  to  the  spinal  marrow.  The  lateral  walls  of 
this  part  of  the  tube  increases  much  in  thickness,  so 
that  the  cavity  of  the  tube  is  reduced  to  a  mere  slit. 
Soon  the  thickened  walls  meet  in  the  middle  line,  in 
part  of  their  extent,  and  subdivide  the  contained 
cavity  into  two  divisions,  an  upper  (posterior  or  dorsal), 
and  an  inferior  (anterior  or  ventral).  The  ve?itral 
division  becomes  the  central  canal  (or  ventricle)  of 
the  spinal  cord ;  the  dorsal  division  is  partially  oblite- 
rated, but  what  remains  of  it  forms  the  posterior 
MEDIAN  FISSURE  of  the  Spinal  cord. 

The  layers  of  epiblast  cells  which  form  the  wall  of 
the  canal  now  differentiate  into  the  several  parts  of  the 
cord.  Thus  the  innermost  layer  of  cells — those  next 
the  lumen  of  the  tube — elongate,  become  ciliated,  and 
form  the  lining  cells  of  the  central  canal.  The  other 
layers  of  epiblast  develope  into  the  grey  crescents, 
and  into  the  various  white  strands  of  the  cord.  As 
we  have  already  seen  in  the  account  of  the  spinal  cord, 
these  white  strands  acquire  their  medullary  sheaths 
at  different  dates,  thus  enabling  us  to  map  out  the 
course  they  take  through  the  spinal  marrow  (page  20). 

The  numbers  i,  2,  3,  &c.,  in  fig.  9,  page  22, 
indicate  the  order  in  which  these  several  strands  are 
developed. 

It  is  noteworthy  that,  at  first,  the  spinal  cord  fills 
the  entire  length  of  the  spinal  canal,  so  that  there  is 
no  Cauda  equina;  but  that  by  the  rapid  growth  of  the 
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canal,  as  compared  with  the  contained  spinal  marrow, 
the  cord,  at  about  the  9th  month,  reaches  only  as  low 
as  the  3rd  lumbar  vertebra. 

11.  The  Brain. 

The  Brain  is  formed  from  the  forepart  of  the 
primitive  medullary  tube.  This  tube  dilates  consider- 
ably, but  at  first  remains  single.  Its  walls  thicken,  and 
after  a  time,  the  contained  cavity  becomes  subdivided 
by  two  constrictions  into  the  three  segments,  known 
as  the  ANTERIOR,  the  middle,  and  the  posterior 
CEREBRAL  VESICLES  (figs.  64  and  70,  plate  22,  page 
120).  It  is  by  the  subsequent  changes  in  these 
vesicles  that  the  Brain  with  its  subdivision  and 
ventricles  is  formed. 

{a)  The  Posterior  Cerebral  Vesicle. — This 
vesicle  gives  rise  to  the  Medulla,  the  Pons,  and  the 
Cerebellum.  Bending  forwards  at  the  upper  end  of 
the  primitive  spinal  cord,  the  posterior  vesicle  makes 
a  second  knee-shaped  bend  backwards  upon  itself 
(fig.  66,  page  120).  The  forward  be?id  becomes 
developed  into  the  4TH  ventricle,  and  the  contained 
cavity  becomes  the  cavity  of  that  ventricle.  The  knee 
of  the  bend  gives  rise  to  the  pons,  while  the  backward 
fold  becomes  the  cerebellum  of  which  the  central 
lobe  is  first  formed,  the  lateral  lobes  being  a  subsequent 
development. 

ii.  The  Middle  Cerebral  Vesicle  likewise  bends 
forwards  from  the  posterior  vesicle,  but  remains 
single.  In  its  roof  2iTt  formed  the  corpora  quadri- 
gemina,  in  its  foor,  the  crura  cerebri,  while  the 
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original  central  canal,  much  narrowed  by  the 
growth  of  these  parts,  remains  as  the  aqueduct  of 
Sylvius — iter  a  tertio  ad  quartum  ventriculum  (figs. 
67  aud  69,  page  120). 

lii.  The  Anterior  Cerebral  Vesicle  may  be 
subdivided  into  two  portions,  an  anterior  and  a 
posterior.  The  entire  vesicle  bends  forwards  on  the 
middle  vesicle,  which  now  forms  the  most  prominent 
part  of  the  head.  From  each  side  of  its  posterior 
segement  is  developed  the  optic  vesicles,  which 
ultimately  become  the  optic  nerves  and  the  retina. 
In  its  posterior  and  outer  wall  are  developed  the  two 
optic  thalami,  separated  from  each  other  by  a 
median  cleft  —  the  3RD  ventricle  —  part  of  the 
original  cavity.  Anteriorly  the  floor  of  the  ventricle 
is  prolonged  downwards  as  a  funnel-shaped  tube — the 
iNFUNDiBULUM — couuccted  with  the  pituitary  body 
(fig.  66,  page  120).  Behind,  on  the  other  hand,  the 
cavity  communicates  with  the  4th  ventricle  through 
a  narrow  channel,  the  continuation  backwards  of  the 
original  cavity — aqueduct  of  Sylvius.  The  posterior 
part  of  the  roof  rapidly  becomes  thinner  and  is  reduced 
to  a  mere  lamina  connected  afterwards  with  the  pia 
mater  and  choroid  plexus  of  the  3rd  ventricle. 

The  fore  part  of  the  anterior  cerebral  vesicle 
bulges  forward  as  a  median  mass,  at  first  single,  but 
which  soon  becomes  divided  by  a  longitudinal  cleft 
into  two  lateral  segments. 

These  lateral  segments  become  the  cerebral 
hemispheres,  and  the  ??iedia?t  cleft  forms  the  great 
LONGITUDINAL  FISSURE.     The  cavity  within  these 
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lateral  enlargements  remains  as  lateral  ventricles, 
which  are  connected  with  each  other  by  a  constantly 
narrowing  neck,  the  foramen  of  Monro  (see  fig.  72, 
page  120).  In  the  fioor  of  the  ventricles  appears  a 
grey  mass — the  corpus  striatum — streaked  with  white 
matter  giving  it  the  striated  appearance  from  which  it 
takes  its  name. 

The  roof  and  walls  of  the  cavity  form,  at  first,  an 
evenly  expanded  mass  of  grey  matter,  which,  however, 
soon  becomes  convoluted  and  furrowed,  giving  rise  to 
the  FISSURES,  LOBKS,  and  gyri  of  the  cerebral  hemi- 
spheres.   Increasing  rapidly  in  size  these  hemispheres 
grow  backwards,  and,  finally,  completely  overlap  and 
hide  the  other  subdivisions  of  the  Brain.    On  the 
inner  aspect  of  the  cerebral  walls  a  longitudnal  white 
band  grows  inwards  towards  the  middle  line,  and  there 
meets  its  fellow  of  the  opposite  side  to  form  the 
central   part   or   body   of  the    fornix,   which  is 
continuous   in   front   with  the  anterior  pillars, 
behind    with    the    diverging   posterior  pillars. 
Above  the  fornix,  separated  from  it  by  a  groove, 
appears  a  transverse   band  of  white  nerve  fibres, 
which  joins  a  similar  band  on  the  opposite  wall. 
They  together  form  the  corpus  callosum,  the  great 
commissure  uniting  the  cerebral  hemispheres.  This 
commissural  band  is  in  contact  with  the  upper  sur- 
face of  the  fornix  posteriorly,  but  anteriorly  it  arches 
downwards  in  the  median  fissure,  some  distance  in 
front  of  the  fornix,  thus  leaving  between  them  a 
triangular  interval,  bounded  on  each  side  by  a  layer  of 
grey  matter  derived  from  the  hemispheres.  These 
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lamina  form,  the  septum  lucidum,  the  vertical 
partition  separating  the  lateral  ventricles.  Between 
them,  is  enclosed  the  cavity  of  the  5th  ventricle,  or 
ventricle  of  the  septum,  which  you  will  readily  under- 
stand, is  not,  like  the  rest  of  the  ventricle,  part  of  from 
the  primitive  medullary  cavity,  but  is  merely  a  portion 
of  the  great  Ingitudinal  fissure  which  has  become 
enclosed  in  the  process  of  development. 

TABLE  OF  THE  Cerebral  Vesicles  and  the  Parts 


Developed  from  each. 


Cerebral  Hemispheres. 


I.  Anterior 
vesicle. 


Prosencephalon  Corpora  Striata.  Corpus 

Tr^..„  i     Callosum,  Fornix. 


Lateral  Ventricles. 
Olfactory  Lobe. 


j  Optic  Thalami.  Pineal. 
ThalamencephalonJ     Body.     Pituitary  Body, 
Inter-brain.       j     3d    Ventricle.  Optic 


Nerve. 


2.  Middle 
vesicle. 


(Corpora  Quadrigemina. 
Mesencephalon     J     Crura  Cerebri.  Aque- 
Mid-brain.         j     duct  of  Sylvius.  Optic 


Nerve. 


3.  Posterior 
vesicle. 


Epencephalon       (Cerebellum.  Pons  Varolii. 
Hindbrain.         )    Anterior  part  of  the  4th 


\_  ventricle. 


Metencephalon      (Medulla  Oblongata.  Pos- 
After-brain.        j    ^^^^o'"  P^^t  of  4th  ven- 
[    tricle.    Auditory  Nerve. 
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Afterbiain,  124 

Ala  cinerea  (cinereus,  ash-colour- 
ed), 71 
eminentia,  Ji,  73 

Amygdalae   ( amygdala,  an  al- 
mond) of  cerebellum,  63 

Apex  cornu  posterioris,  14 

Aqueduct  (aqueductus)  of  Syl- 
vius, 98 

Arachnoid  {dpdxv^,  ^  spider  or 
spider's  web)  membrane  of 
spinal  cord,  7  ;  of  brain,  32 
Structure  of,  8,  32 
Arbor  vitae  (from  resemblance 
to  the  shrub  so-called)  of 
cerebellum,  67 
Arcuate  fibres,  or  arciform  fibres 

of  medulla,  47,  50,  55 
Arteries — 

auditory,  internal,  39 
basilar,  39 
carotid,  internal,  37 
cerebral,  anterior,  37 
middle,  38 
posterior,  39 
cerebellar,  39 
circle  of  Willis,  40 
choroidal,  anterior,  38 
communicating,  posterior,  38 
meningeal,  37 
vertebral,  38 

special  characters  of  the  cere- 
bral circulation,  40 


Basis  pedunculi,  ill 

Eetz,  cells  of,  86 

Blastoderm  (^Xaaros,  a  germ; 

8ipfji.a,  skin),  120 
Brachia  of  corpora  quadrigemina, 

Brain.   See  Cerebrum  and  Ence- 
phalon,  26 

arteries  of,  37 

development  of,  120 

membranes  of,  26,  28 

subdivisions  of,  41 
Brain  sand,  106 

Calamus  scriptorius  (a  visiting 

pen),  69 
Canal,  central,  of  spinal  cord,  15 
Capsule,  external,  112 
internal,  112 
Cauda  equina  (a  horse's  tail),  3, 12 
Cells  of  Deiters,  16 

of  Purkinje,  68 
Centrum  ovale  minus,  majus,  gi 
Cerebellum  (dim.  of  cerebrum, 

the  brain),  61 
Cerebellum,  grey  matter  of,  67 

development  of,  122 

fissures  of,  61 

folia  of,  62 

hemispheres  of,  61 

lobes  of,  62 

minute  structure  of,  67 

peduncles  of,  64 
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Cerebellum — 

position  of,  6 1 

vallecula  of,  62 

vermiform  process  of,  61 
Cerebral  vesicles,  122 
Cerebro-spinal  fluid,  9,  33 
Cerebrum  (the  brain),  74 

base  of,  87 

convolutions  of,  74 

commissures  of,  106 

crura  of,  1 10 

development  of,  120 

fissures  and  furrows  of,  75 

hemispheres  of,  75 

ganglia  of,  loi 

structure  of,  loi 

hemispheres  of,  74 

interior  of,  89 

layers  of  cells  in  cortex,  85 

lobes  of,  77 

peduncles  or  crura  of,  no 
relations  of,  to  cranial  sutures, 
86 

ventricles  of,  92 

white  matter  of,  114 
Choroid  plexuses,  100 

of  fourth  ventricle,  72 

of  lateral  ventricle,  94 

of  third  ventricle,  96 
Clarke's  column,  18 
Claustrum  (which  shuts  off),  102 
Clava  (a  club),  45 
Column  or  Columns, 

ganglionic  or  vesicular,  71 

of,  anterior  cornu,  1 7 

Clarke's,  18 

of  intermedio-lateral  tract,  15, 
18 

white  anterior,  21 

lateral,  22 

posterior,  22 
posterior  median,  18 
Commissure  (union)  cerebral, 
great  (corpus  callosum),  106 


I  Commissure — 

anterior,  109 

middle  or  soft,  109 

posterior,  109 

of  spinal  cord,  15,  23 
Conus  meduUaris,  3,  4,  10 
Convolutions   ( con. ,   together ; 
volvo,  I  roll)  of  cerebrum,  77 

angular,  80 

of  corpus  callosum,  83 

dentate,  85 

frontal,  77 

of  island  of  Reil,  82 

marginal,  84 

occipital,  80 

occipito-temporal,  82 

orbital,  78 

parietal,  79 

supramarginal,  80 

temporo-sphenoidal,  81 

uncinate  (hippocampal),  83 
Cornu  Ammonis  (from  its  resem- 
blance to  horns  of  Zeus- 
Ammon ),  Hippocampus 
major,  95 
Cornua  of  lateral  ventricles,  94 

of  spinal  cord,  14 
Corona  radiata,  113 
Corpora  albicantia  (white  bodies), 
88 

formation  of,  109 
Corpora  geniculata   (genu,  a 

knee),  104 
Corpora  quadrigemina  (four),  104 
Corpora  striata,  loi 

minute  structure  of,  102 
Corpus  callosum  (callosus,  thick 
or  hard),  106 
development  of,  124 
peduncles  of,  106 
Corpus  dentatum  cerebelli,  67 

of  olivary  body,  48,  54 
Corpus  restiforme  (restis,  rope), 

45 
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Crura  ad  cerebrum,  64 

ad  medullam,  65 

ad  pontem,  65 

cerebri,  no 

of  fornix,  108 
Crusta  pedunculi.  III 

Decussation  {decusso,  I  cut  cross- 
wise) of  pyramids,  48 
Deiters,  cells  of,  16 
Development  of 

brain,  122 

spinal  cord,  12 1 
Dissections  to  expose 

interior  of  brain,  90 

spinal  cord,  2 

pia  mater,  5 

membranes  of  brain,  26 

to  remove  brain,  27 
Dorsal  ridges,  120 
Dura  mater 

of  spinal  cord,  3 

of  the  brain,  28 

structure  of,  4,  30 

Eminentia,  collateralis,  96 
Encephalon  (ei',  in  ;  Kecfiokri,  the 
head),  26 
arteries  of,  37 
development  of,  120 
See   Cerebrum,  Cerebellum, 
Medulla,  and  Pons 
Enlargements 
cervical,  10 
lumbar,  10 
Epencephalon  {eiri,  in ;  eyKe^a- 

\ov,  the  brain),  125 
Ependyma  (evdv/xa,  clothing)  of 
ventricles  of  brain,  72,  96 

Faciculus  teres,  73 
Fascia  dentata,  95 
Flax  cerebelli,  30 
cerebri,  29 


Fibres,  arcuate  or  arciform,  55 
Fillet,  114 

Filum  terminale,  3,  6 
Fimbria  (a  fringe)  95,  108 
Fissures  of  cerebellum,  61 

cerebrum,  75 

callosal,  83 

calloso-marginal,  83 

calcarine,  84 

collateral,  82 

dentate,  85 

hippocampal,  85 

intra  parietal,  79 

longitudinal,  great,  41,  74 

parallel,  81 

parieto-occipital,  76 

relation  of,  to  ci-anial  sutures,  86 

Rolando,  76 

Sylvius,  75 

transverse,  great,  100 

triradiate,  78 

See  also  Sulci  of  Brain 

medulla  oblongata,  43 

spinal  cord,  10 
Flexures,  cranial,  of  embryo,  120 
Focculus  (dim  of  floccus,  a  flock 

of  wool),  63 
Folia  of  cerebellum,  63 
Foramen  caecum  of  medulla  ob- 
longata, 44 

of  Majendie,  72 

of  Monro,  90,  92,  96,  124 
Fore-brain,  125 
Formatio  reticularis,  53 
Fornix  (an  arch  or  vault),  108 
Fossa  rhomboidalis   (4th  ven- 
tricle), 68 
Fovea  (a  pit),  inferior  of  4th  ven- 
tricle, 70 

superior  of  4th  ventricle,  7 1 
Funiculus,     cuneate  (wedge- 
shaped  cord),  45 
gracilis,  45,  71 
of  Rolando,  45,  46 
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Funiculus — 

teres,  75 
Furrowed  band,  64,  66 

Ganglia,  basal,  10 1 

Ganglionic   columns   of  spinal 

cord,  17 
Geniculate  body,  inner,  104 

outer,  104 
Genu  (knee)  of  corpus  callosum, 

106 

Giant  cells  (Betz),  86 
Glandulae  Paccliionii,  31 
Granular  layer  of  cerebellum,  68 
Gyri  (71*^65,  a  rin.s:)  of  brain 
See  Convolution,  77 
Gyrus,  angular,  80 

fornicatus  (arched  convolution, 

See  convolutions. 

Hippocampus  (after  the  fish  of 
that  name) 
major,  95 
minor,  95 

Infundibulum  (funnel),  88 
Island  of  Reil,  82 

Lamina  cinerea  (grey  layer),  87 

quadrigemina,  105 
LateraT  recess  of  4th  ventricle,  69 
Ligamentum  denticulatum,  5 
Ligula,  71 
Linea  splendens,  5 
Lingula,  66 

Lobes  of  cerebellum,  62 
cerebrum,  77 
central  (Reil),  82 
frontal,  77 
occipital,  80 
olfactory,  78 
parietal,  79 

temporo-sphenoidal,  81 


Lobules  of  cerebrum 

cuneate,  85 

lingual,  84 

parietal,  74 

quadrate,  84 
Locus  coeruleuS;  71 

perforatus  anticus,  87 

perforatus  posticus,  88 

Medulla  oblongata,  42 

anterior  area  of,  48 

anterior  columns  of,  48 

development  of,  122 

external  characters  of,  42 

fissures  of,  43 

grey  matter  of,  51 

internal  structure  of,  51 

lateral  area  of,  46 

posterior  area  of,  44 

pyramids  of,  48 

raphe  of,  55 
Medulla  spinalis,  9 
Medullary  velum,  66 
inferior,  66 
superior,  66 
Membranes  of 

brain,  26 

spinal  cord,  2 
Meninges  {fj-rjf^y^,  a  membrane) 
2,  26 

Mesencephalon  {/xiaos,  middle 
iyK4<pa\op,  the  brain),  125 
Metencephalon,  125 
Midbrain,  125 

Nerves — 
Cranial, 

origins  of,  deep,  115 
superficial,  ii 

Spinal, 

origins  of,  deep,  24 

superficial,  i 

Nerve  cells  of 
cerebellum,  68 
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Nerve  cells  of 

cerebrum,  85 

spinal  cord,  17 
Neuroglia    (j/eOpoi/,    a  nerve; 
-{Kia,  glue),  16 

fibres,  16 

cells,  16 
Nuclei  of  arciform  fibres,  55 
Nuclei  of  origin  of  nerves,  73, 1 15 

of  medulla,  52 
Nuclei  pontis,  60 
Nucleus  caudatus,  10 1 

intermedio-lateral  tract,  18 

lateralis  of   medulla  oblon- 
gata, 52 

lenticularis,  102 

of  olivary  body,  54 

of  optic  thalamus,  102 

red,  III 

superior  olivary,  60 
of  tegmentum,  ill 

Obex  (a  bar),  71 
Olfactory  lobes,  87 
Olivaiy  (oliva,  a  body)  body, 
46,  48 

nucleus  of,  54 

peduncle,  54 
Operculum  (covering  or  lid)  of 

insula,  82 
Optic  commissure,  87 

thalami,  102 

tract,  82 

Pacchionian  bodies,  31 
Peduncles  of  cerebellum,  64 

of  cerebrum,  no 

of  corpus  callosum,  106 

of  pineal  gland,  105 
Perforated  spot,  anterior,  87 

posterior,  88 
Pia  mater 

of  spinal  cord,  5 

of  brain,  31 


Pineal  (pinea,  a  pine-cone)  body 

or  gland,  105 
Pituitary   (pituita,    phlegm  or 

mucus)  body,  88 
Pons  Varolii,  58 

grey  matter  of,  60 

white  matter  of,  59 
Praecuneus,  84 
Primitive  gi'oove,  120 
Processus  reticularis,  14 
Prosencephalon   (Trpos,  before; 

eyKi(pa\ov,  the  brain,  125 
Pulvinar,  103 
Purkinje,  cells  of,  68 
Pyramidal  tracts  of  medulla  ob- 
longata, 48 

tract  of  spinal  cord,  21 
Pyramid  in  cerebellum,  64 
Pyramids,  medulla  oblongata,  48 

anterior,  48 

decussation  of,  49 

posterior,  44 

Raphe  {pa.(pri,  a  seam)  of  corpus 
callosum,  107 

of  medulla,  55 

of  pons,  61 
Recess  lateral,  69 
Restiform  (restis,  a  rope)  bodies, 

Rolando,  funiculus  of,  45 

tubercle  of,  46,  53 
Rostrum  of  corpus  callosum,  106 

Septum  lucidum,  98 

posticum  of  spinal  cord,  6 
Siliqua  (capsule)  olivae,  54 
Sinuses,  venous,  33 

cavernous,  35 

circular,  36 

lateral,  34 

longitudinal,  inferior,  34 

superior,  34 

occipital,  36 
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Sinuses — 

petrosal,  inferior,  36 
superior,  36 
straight,  35 
transverse,  36 
Space,  perforated,  anterior,  87 
posterior,  87 
Subarachnoid,  3,  8,  32 
Subdural,  3,  8,  32 
Spinal  cord,  descriptive  anatomy 
of,  9 
arteries  of,  12 
central  canal  of,  15 
ligament  of,  6 
columns  or  tracts  of,  17 
antero-external,  2 1 
antero-internal,  21 
antero  -  lateral,  ascending 

(sensory  zone),  22 
basis  bundle,  21 
direct  lateral  cerebellar,  22 
GoU's,  22 
limiting  layer,  22 
mixed  zones,  22 
postero-external,  22 
postero- internal,  22 
pyramidal,  crossed,  20 
direct,  21 
commissures  of 

grey,  n,  15 
white,  II,  23 
cornua  of,  14 
development  of,  121 
enlai-gements  of,  10 
external  from  of,  9 
filum  terminale,  6 
fissures  of,  10 
grey  matter  of,  13 
ligamentum  denticulatum,  5 
membranes  of,  2 
neuroglia  of,  16 
origin  of  nerves  from 

deep,  24 

superficial,  12 


Spinal  cord — 

tracts  of.    See  columns, 
white  matter  of,  19 
Splenium  {(nrXTjpiov,  a  pad)  of 

corpus  callosum,  107 
Spot,  perforated,  87 
Striae  acusticae,  43 

longitudinal,  lateral,  and  mesial 
of  corpus  callosum,  107 
Structure  (minute)  of 
Arachnoid  of  brain,  32 

of  spinal  cord,  8 
Dura  Mater  of  brain,  30 

of  spinal  cord,  4 
Grey  matter  of  brain,  85 

of  cerebellum,  67 
of  spinal  cord,  16 
Nerve  cells,  18 
Pia  Mater  of  brain,  32 

of  spinal  cord,  7 
White  matter,  spinal  cord,  23 
Subarachnoid  fluid,  9 
space,  3,  8,  32,  72 
trabeculae,  7,  8,  33 
Subdural  space,  3,  8,  32 
Substantia  gelatinosa,  14 

nigra,  in 
Sulci  (furrows)  of  the  cerebral 
hemispheres,  75 
calloso-marginal,  83 
callosal,  83 
calcarine,  84 
interlobular,  75 
intralobular,  76 
intraparietal,  79 
of  island  of  Reil,  82 
olfactory,  78 
parieto-occipital,  80 
praecentral,  77 
temporo-sphenoidal,  8 1 
triradiate,  78 
See  also  Fissures. 
Sulcus,  lateral  (crus  cerebri),  1 1 1 
oculomotorii,  ill 
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Sylvius,  aqueduct  of,  98 

Taenia  (raivia,  a  band) 

hippocampi,  95 

semicircularis,  109 
Tegmentum  (covering)  of  crura 

cerebri,  iii 

nucleus  of,  1 1 1 
Tentorium  (a  tent)  cerebelli,  30 
Thalamencephalon    ( thalamus, 
bed;  eyKecpaXou,  brain),  125 
Thalamus  (bed;  opticus,  102 
Trabs  (a  beam)  cerebri  (corpus 

callosum)  106 
Trabeculse  subarachnoid,  7 
Tract,  Goll's,  22 

optic,  87,  116 

lateral  cerebellar,  22 

pyramidal,  22,  48 

spinal  cord,  21,  23 

intermedio-lateral,  15,  18 
Trapezium  of  pons  Varolii,  60 
Tuber  cinereum,  88 

olfactorium,  78 

valvulae,  64 
Tubercle,  amygdaloid,  63 

cuneate,  45 

of  Rolando,  53 
Tubercula  quadrigemina.  See 
corpora  quadrigemina,  104 


Tuberculum  acusticum,  70,  73 

Uvula  (dim.  of  uva,  a  cluster  of 
grapes)  of  cerebellum),  64 

Vallecula  of  cerebellum,  62 
Valve  of  Vieussens,  66 
Veins  of  Galen,  100 

emissary,  36 
Velum,    inferior    or  posterior 
medullary,  66 
interpositum,  99 
superior  or  anterior  medullary, 
66 

Ventricles  (ventriculus,  dim.  of 
venter,  a  belly),  92 
fifth,  99 
fourth,  68 

medullaiy  portion  of,  70 
upper  portion  of,  70 
lateral,  93 
third,  96 

epithelial  lining  of,  72,  96 
Vermiform  process,  63 
Vesicular  columns,  17 
Vieussens,  valve  of,  66 

Zone,  mixed,  22 
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